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Sensational power plant for the speediest of military 
planes is the Curtiss-Wright J65 jet engine. On the 
W3 model, signirieant savings in weight have 
been achieved by using Aeroquip 601 Lightweight 
Engine Hose and patented “liiilr 
Fittings for fuel and oil lines, 

st4eroquip 


rotion, Jocitson, Michigan 







PRIVATE EYE fOR THE U. S. NAVY 


FAIRCHILD ENGINE DIVISION DESIGNED 
AND BUILT AMERICA'S FIRST MODERN 
MIDGET SUBMERSIBLE FOR THE U. S. NAVY 


New tactical mobility is brought to many U.S. Navy operations by 
the Fairchild X-1. a revolutionary underwater weapons system tor 
elose-in reconnaissance of harbors and inlets. The X-l is the first of 
its kind ever produced in America, and the first naval vessel of any 
kind to be designed and constructed by a U.S. aircraft manufacturer. 
Fairchild designed and built the 25-ton. 50-foot X-I with an uncon- 
ventional underwater propulsion system, and with airplane-like con- 
trols. The new "pocket" sub has a four-man crew— operates quietly 
and stealthily, performing missions that large craft could never do. 


Once again. Fairchild design and engineering ingenuity has produced 
a vita! new instrument of defense for our armed forces. 


A Division 0 / Fairchild Engine and Airplane Corporation 

^ FAIRCHILD 


KC1N( DIVISION • DESK PARK, 1. 1., 


I. Y. 
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How the Holley "hidden co-pilot” 


does two jobs with one handle control 



^(^/'"^'Throiigliout tlic entire oper- 
■“^.Sational ranee of the new 
Douglas YC*124R, engine 
power and propeller gover- 
setting must be preeiseTy co- 
ordinated. This has always been a 
"two-handle” job but in this new 
airplane the job is <lone with a 
single control lever and the help 
of a Holley Power Control which 
functions like a "hidden co-pilot”. 


One of these controls installed on 
each 55S0 horsepower Pratt & 
Whitney Aircraft T-34 engines 
automatically senses altitude, air 
temperature and speed and feeds 


the information to its nerve center 
— a series of precision manufactured 

3-dimensional cams, These cams 
conliniiotisly interpret this infor- 
mation in terms of engine power 
which is automatically adjusted 
through precise metering of fuel 
by the control. 

The Holley Power Control not 
only coordinates the engine and 
propeller for ail forward thrust con- 
ditions but also controls the vital 
reversing of thrust necessary to 
reduce the aircraft's landing roll. 
Designed, developed and manu- 
factured by Holley, tbc "bidden 


co-pilot” is dependable, easy to 
service, compact and lightweight- 
four ttualities that always dis- 
tinguish Holley aviation equip- 



I1M5 E. NINE MILE K)AD 
VAN DYKE, MICHICAN 


lEAClS IN YHE DEStCN. DEVEIOSmENT, AND WANUPAOURE CF AVIATION fUEt METERINO DEVICES 



Where your projects are eipertlj; engineered, precision 
manufactured, and tested under the complete control of 
apecialUta. When you specify aircraft accessories made 
by Adel, you are assured nll-around reliability. ..the 
direct result of “specialized" responsibility. 

Thorough research, advanced engineering and sound 
production which distinguish Adel products have pro- 
vided and will continue to provide major contributions 
to the aircraft industry. 

In all, whether your project calls forhydrauUefi pneu- 
matic control equipment; anti-icing, heater & fuel 
system equipment; engine accessories or line supports 
made by Adel, you can be sure that here it is in respon- 
sible bonds, ..with exacting quality control at every step 
from engineering, through production, to application. 


SPECIFY ADEL 


Adel 

Precision 

Products 




BURBANK, CALIFORNIA • HUNTINGTON. WEST VIRGINIA 
CANADA: RAILWAY S POWER ENGINEERING CORPORATION, LIMITED 


ADEh designs and manufactures aircraft accessories in the following major categories ; 






ENGINEERING 



Your 
integrated source 


for quality 
aircraft ducting 

,YOU RECEIVE DOUBLE integration when Solar 
is given your aircraft ducting problems. First, Solar i 
an integrated operation — all the way from 
preliminary design engineering through stringent 
final inspection. Second, Solar can manufacture 
every component of your ducting system, including 
tubing, flexible joints and other parts. 

And Solar has almost three decades 
of experience with alloy steels required for 
today’s high temperatures and pressure 
conditions. Contact Solar today- 
write to Solar Aircraft Company, 

Dept. B-110, San Diego 12, Calif, 


Let Solar help early! 


SOLAR 

AIRCRAFT COMPANY 


DESKSNEBS, DEVElOtERSm H«KUF«CruBCHS I 


'PHaDUCTS-l 


SINES • CEUOWS • CONtROlS • HICHTEMPEntruBECOltriNCS • IIBCBIFT 



FLYING IN NEW ENGLAND... 

It's always a short hop to 



When business or pleasure takes you to New 
Engrland, or anywhere from Maine to Texas, you'll 
find the convenience of flying matched by the 
convenience of an Esso Dealer Airport. 

There are more than 600 E».so Dealer Airports 
serving your private, corporate or company planes 
with high quality Esso Aviation Products. These 
are Che famous fuels and lubricants used by 
the world's leading airlines and 


backed by 46 years of flight testing and research; 

And whenever you land at an Esso Dealer Air- 
port, you get cfiE'sconveniencewith an Esso Credit 
Card. With it you and your company can charge 
gasoline and oil. lubrication, tire and battery serv- 
ices, landing fees, over-night storage in transit 
and minor emergency repairs. 

Wherever you fly— from Maine to Texas— you’ll 
find Esso Aviation Products. 


FREE TO PILOTS! For Hour free copy of You and Instniiii 
packed taith important information, be sure to see your ncaref 
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In an aircraft, instruments and controls are the very marks of its mobility 
... for accurate measurement and observation are the only guides to safe, 
predictable flight. There are no ‘marks of mobility" more accurate and 
dependable than KoUsman in the seven fields of . . . 


AmCRAFT INSTRUMENTS 
RRECISION CONTROLS 
PRECISION COMPUTERS ANO COMPONENTS 
OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIOATION EOUIPMENT 


INSTRUMENTS FOR SIMULATED FLI6HT TRAINERS 



Our manufacturing and research facilities . . . our skills and talents, are 
available to those seeking solutions to instrumentation and control problems. 

n IHSTRUMEKT CORPORATIOH 
-1 

I AVE„ ClMHUmi, H. T. • tlEN«AlE, CAllf. • SUISItlAAT OF StcUlJoAd COIL FRODUCTS CO. INC. 




GiudsMd 
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. . . Another | SIMMONDS Pacitron [ “First” 


Something new has been added to precision airline operation. 
PACITRON now makes provision for the use of load limit 
control, the automatic control of fuel taken aboard in accord- 
ance with flight plan requirements. Simmonds advanced elec- 
tronic fuel gaging systems are now flying us standard equip- 
ment on the new Vickers Viscounts for U. S. and Canadian Air 
Lines. PACITRON capacitance fuel gage systems were speci- 
fied to furnish these new turboprop transports with the most 
accurate method of measuring and managing fuel. 

In addition to load limit control, PACITRON can include 
these additional fuel management functions: center of gravity 
control by fuel transfer or controlled usage, level switching 
signals, totalization and telemetering for remote readings. 

Simmonds gages were also specified for measuring the 
water-methanol systems on the Vickers Viscount. In addition 
to fuel and waier-methanol, Simmonds equipment has been 
successfully used for gaging engine oil, nitric acid and other 
hard-to-measure liquids. 

Simmonds continues as "first in electronic fuel gaging." 



SIMMONDS 
AEROCESSORIES, INC. 


Generol Offices: Tarryfowri/ New York 
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IN THE EXACTJNG FIELD OF GROUND SUPPORT, CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS 


w 


CONSOLIDATED 


N CANADA • CONSOLIOATED DkSLL ELECTRIC CORPORATION ■ OTTAWA 
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FOR SPATIAL REFERENCE 



Gyros 


BY 


eenleaf 


QUALITY ABOVE 


HIG-3, Model 2 GYRO, Now Available! 



Is R.M.S., 400 Cycles/s«cond. 2 phase. 


ed: 1 2.000 R.P. 
Seconds Moidin 
jm: 10^ Gram ( 


Torque Generolor Linearlly Dev 
Input Rote: 2 Rodians/second M 
Null Voltage: I Millivolt Moxlim 


eenlea^ 


400 Cyeles/se: 
Weight: 4V4 oi 
Single Degree 


• l»KVEM»l*>IK.\T • PHODIT'TION 

MANUFACTURING COMPANY 


7814 W. Maplewood Indutirial Court • Saint Louis 17, Missouri 
Producers of the HIG-3 and HIG-4 Gyros, Rote ond Free Gyros, 
Differential Pressure Mach Meiers, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 


enfear Plant No. 2 faeiUH* 


available for precision costingL 
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New Chance Vought 
“CRUSADER". . . 

world's fastest 
navy figliter 
relies on 




Design. Development, Production 

CASE HISTORIES 

BUPPET 

of W^>er Aircraft Corporation POR C>*21C 


Wdier Aircraft Corporation, 2S20 Ontario Street, Burbank, Califimiia 



NEW WEBER BUFFET 
PROVIDES HOT 
MEALS FOR MATS 
PASSENGERS 
ON C>t21C 

Military personnel being fiown on long 
bops throughout the world by the Mili- 
tary Air Transport Service will enjoy 
hot, nourishing meals on Lockhe^'s 
new C-121C. 

One of the fastest military transports in 
service, the new triple-duty Lockheed 
Super Constellation usee the Weber buf- 
fet on long crips. This new C- 121 C can 
be quickly converted from a 75-passen- 
ger version to either a flying ambulance 
carrying 47 litter patients plus hospital 
attendants or to an aerial packhorse tot- 
ing more than 14 tons of bulk cargo. 
Powered by four turbo-compound en- 
gines, the C-121C has a maximum take- 
off weight of 133.000 pounds and is 
II 6 M 2 feet long. It cruises at 335 m.p.h. 
The Weber buffet was designed for such 
convertible ships as this. It can quickly 
be installed or removed to meet the spe- 
cific requirements of the flight. 

Serves up to 80 with hot meals 
Up CO 80 passengers can be served hot 
delicious dinners from the new Weber 
buffet which has just been developed by 
Weber in conjunction with MATS, 
WADC, AMC end Lockheed personnel. 
This new buffet is equipped with frozen 
food ovens that quickly convert frozen 
meals to hoc ones. Variety is provided by 
a series of 10 different menus. A typical 
serving includes: roast turkey with 
dressing, mashed potatoes, lima beans, 
salad, ice cream and a beverage. 

Complete kitchen facilities 
In addition to the. ovens, the buffet has 
a dry ice refrigerator,hot and cold liquid 
containers, hot cups, individual sert^g 
trays, a portable water system, a sink, 
complete electrical system, refuse con- 
tainer and miscellaneous storage space. 
The buffet is readily removable and is 
adaptable to many ty^s of military air 
transports. AU working and exposed 
surfaces are stainless steel with the 
frame construction of aluminum. 


Specially designed passenger seats 
The Weber passenger seats used in con- 
junction with the buffet are also remov- 
able. Henty of passenger comfort is of- 
fered, yet the scats may be folded 
against the bulkhead or placed in cargo 
compartments. Separate serving trays 
are provided with each seat, as well as 
space for an exposure suit and o Mae 
West life jacket. Real comfort for pas- 
sengers is assured with contoured foam 
rubber construction coveted with nylon 


plus the fact that each seat can be indi- 
vidually reclined. 

During development of the buffet and 
seals. WAF personnel served a series of 
meals under typical operating condi- 
tions. On the basis of this testing, modi- 
fications were made to provide maxi- 
mum efficiency and ease of operation. 
This is another example of Weber Air- 
craft Corporation solving problems of 
the aircraft Industry from initial pro- 
posal thru final production. 


■soMamiMIurerso/: 


Ejection Seats / Pilot and Crew Seals ! Passenger Seats / Wash Basins and Other Interior Et/uipmenl / AerosUnds ! Airframe Sui-assemblics 


^ 1 % 






THE NEW LEAR AUTOMATIC DIRECTION FINDER ADF-14C 



A powerful blower pumps great 
quantities of cooling air into the 
amplifier of the “supercharged C," 
Why? To give you uniformly 
high sensitivity for continuous 
operation . . , greatly improved 
component reliability . . , greatly 
increased component life. For in- 
formation about this unique ADF 
write to LearCal Division, 3171 S. 
Bundy Drive, Santa Monica, Calif. 


LEAR 



How G.E/S 20-year antenna background can 
help make your radar system more effective 





GENERAL^ ELECTRIC 






Packsrd PE-400 Aircraft Cable retains its flexibility under extreme cold or heat without cracking 


FROM-90° F. TO 500° F. you can 
count on Pockard PE-400 coble to give 
iofe, consistent performance. Pockord 
PE-400 aircraft cable resists the effects 
of spilled fuel, oil or hydraulic fluid. No 
matter what your needs, you can be 
sure tttaf any cable built by Packard 
Electric is built to lost. 

WHEN YOUR JOB CALLS FOR CABLE 

that is tough, that's the time to get in 
touch with Packard Electric at Warren, 
Ohio. Here ol Pockord we have spe- 


cialized in the development of tough 
insulotion for our oircraft coble cus- 
tomers — coble so tough that it resists 
obrosion and chafing, and reduces the 
likelihood of electrical failure, 

Pockord is the world’s largest producer 
of oviation and outomotive cable, so 

of your order. Furthermore, this high 
volume means that Packard's top- 
quality cable comes to you at a price 
that is right. Our engineers will be glad 


to discuss any coble problem with you 
. . . without cost or obiigation. It’s 
another service to Packard customers. 
Why not take advantage of it . . . 
today. 



Offices in DelroH. Chicago and Ooiland, California 




EDITORIAL 


Jet Transport Problems 


"We arc buying airplanes that hasen’t yet been fully 
designed with millions of dollars we don't have and 
are going to operate them off airports that are too 
small, in an air traffic control system that is too slow 
and we must fill them with more passengers than we 
have ever carried before.” This philosophizing by an 
airline president on the current jet transport procure- 
ment program bv foreign and domestic airlines is 
perhaps a little too pessimistic but it does highlight 
the tremendous problems airline management is shoulder- 
ing with its entry into the jet era, 

Tire jump of airline management into the jet age 
is typical of the spirit of aviation pioneers who have 
ne\er let a tangle of future problems deter them from 
striking out boldly into the unknown. We ate con- 
fident that esentually these problems will be solved 
and that an c\cr increasing number of people will fly 
swiftly, smootlilv and safelv on a jet transport network 
that will give the once-fonnidable dimensions of tlie 
world another significant squeeze. Orders placed for 
more than a billion dollars worth of gas turbine powered 
airlinere during the past six months make it certain tliat 
lire jet transport era will arrive in force by I960. 

Before then the pioneering operations of the turbo- 
prop powered Vickers Viscount and the Bristol Britannia 
should gi\e operators a more distinct \iew of future 
problems although the use of relati\ely small quantities 
of these aircraft will not subject the global transport 
system to the strain that will be imposed by jet opera- 
tions in full scale. The turboprop transports also will 
escape one of the major problems facing the turbojet 
equipment— noise. 


Noise Problem 

Noise levels turbojet transports impose on the ground 
maintenance and sersidng crews and the communities 
around airports will be one of the most serious prob- 
lems facing the airlines because of tlie tremendous polit- 
ical pressure it can generate. Airports arc run by mnnici- 
pal authorities wlio ate extremely sensiti\c to local 
political pressure. T'liere is no generally acceptable 
technical solution yet to tlie requirement for reducing 
turbojet roars to an acceptable whisper, although there 
is a major technical effort focused on this goal. 'Hie 
entire ground environment of the jet transport poses 
a multitude of uiisohed ]>roblcms. Eieii at the early 
gross weights of the turbojet transports few air)3orts 
iicre and abroad could handle them on routine opera- 
tions. Now with the gross weights rising by tlie week 


until sonic are nudging the 300.000 lb. mark, the air- 
port problem becomes more acute. The commercial 
airports of all but a few terminals that anticipate jet 
transport operations face major revision including some 
re-design to accommodate the turbojet giants- 

Longcr runways, improved landing aids, larger ter- 
minal facilities and perhaps a considerably different 
surface operation technique will be required for jets. 

Better Traffic Control 

Nobody even remotely familiar with tlie problem will 
contend that fleets of jet transports could operate with 
any degree of schedule regularity in the present air 
traffic control system. It is already badlv strained handl- 
ing the piston-powered transport traffic of today and will 
require technical improvement on a major scale to meet 
the demands of jet transport fleet operations. 

Airlines ojxirate to mai« a profit- If jet transports are 
to be profitable they will have to be operated at high 
speeds carri’ing large [Mssenger loads. A jet transport 
that cannot be manipulated swiftly over an airline sys- 
tem carrying loads of 100 passengers probably will not 
contribute much to net income. 

Filling the spacious cabins of the jet transports will 
pose problems for sales, reservations and passenger serv- 
ice tliat can only be dimly pcrceis'cd now. For example, 
unless the airlines lick the no-show problem they may- 
find their jet transport hauling a high percentage of re- 
served but empty and unpaid for seats, lliis would be 
a toad to min. 

Need New Sales 

Nor can a rcseivations system where it often takes 20 
minutes to reach a clerk via telephone function fast 
enough to consisteiitlv fill the jet scats. 

The hauling capacity of the jet transport fleet with 
its combination of huge cabins and high speeds will 
accommodate a higher traffic volume than the airlines 
now carry. Airline sales will hare to snare a larger por- 
tion of the travel market to feed the jet cabins and keep 
res’cnucs well o\ cr operating costs. 

Altliougl) many design details of the big Boeing and 
Douglas turbojet transports remain to be settled the 
metal cutting for them will begin soon to meet tlic 
1939-60 delivery dates. Airline managements who have 
and will order tlicsc jet transports will have to begin 
tlieir system rc-dcsign now in order to liave it functioning 
smoothly, safely and profitably when the DC-8 and the 
707 take to tlic airways. —Robert Hotz 
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B.F.OrOodifidi, 


New baggage panel is air-tight yet 
easily opened, strong yet flexible 


P LANS for Lockheed’s Super Conscel- 
lation called for two big baggage 
compartments in the lower section of 
the fuselage. But the panels lining the 
compartments presented some tough 
engineering problems. 

These panels had to seal out air to 
meet CAA safety regulations. Yet made 
to open fast for servicing equipment in 
35 places. Flexible enough to fit around 
tricky contours. \bt strong and abrasion 
resistant enough to take the impact and 
scuffing of shifting baggage, and resist- 
ant to oil, flame and aging. 

It seemed like an almost impossible 
job— even for rubber. Called in by Lock- 
heed, B. F. Goodrich engineers went 


after the answ-ers. First, they made the 
panels out of a glass fabric combined 
with a special rubber compound. Not 
only did the panels prove age-resistant, 
oil-resistant and flame-resistant, they 
had the necessary flexibility, wear-resist- 
ance and strength. They even passed a 
severe''guil!otine test" that simulated the 
impact of heavy, sharp-cornered baggage. 

Then B. F. Goodrich Pressure Sealing 
Zippers were added to the panels. The 
zippers’ overlapping rubber lips (see 
right above) provided a pressure-tight 
seal against air. Yet they are zipped open 
quickly and easily to let maintenance 
men get at equipment on either side 
and over the compartments. 


The new panels completely filled the 
bill. The picture above, taken inside a 
Super Constellation's baggage compart- 
ment, shows panels on side and cop. 

This is one mote example of how 
B. F. Goodrich rubber research and 
engineering can solve the most difficult 
aviation problems. The B. F. Goodrich 
Company, Tire and Equipment Diviiitn, 
Aeronautical Sales, Akron, Ohio. 



WHO'S WHERE 


111 ihe Front Office 

Lionel R. Fiedler, vice president, Ameri- 
can Bosch .\niia Coip., foniierly vice presi- 
dent-sales, Amia Division. 

Brian Cooke, vice prcsident-trcasiiicr, 
Hawaiian .Airlines, succeeding David ^^'at- 
son, who resigned due to heallli. Lambert 
B. Irons is new secrelaty. 

Kicliard B. Hubbard, president, Kreo Di- 
s'ision, .\CK indu.stries, Inc., Rivcrdalcn, 
Md., formerly vice prcsidenl-chief engineer, 
bpccialilies, Inc., Syosset. N, Y. 

Rear ,<dni. Frederick R. Furth, (USN. 

worth Electronics Co., a division of Inter- 
national Telephone &• Telegraph Corp. He 
was formerly Chief of Naval Research, 

, (USSR), 

, succeeding the late 

Adm. John Towers. 

]. Hanson, deputy chief scientific officer. 
Structures EJeparlinent, Royal .\ircraft Es- 
tablishment, hamborougli, England. D. E. 
Morris, deputy chief scientific officer and 
chief superintendent. Aircraft fir .\ircraft 


Dowi 


Dr. B. G. Dickens. 


guided weapons research 

^'eInon w, Deinzet, vice ptcsidciit-gcn- 
cral inanaget, McCauley Industrial Corp., 
Dayton. Ohio, formerly vice president- 
maniifaetmiiig. 

Lonnie D. Harrison, vice president-treas- 
urer, National Aircraft Corp., Burbank, 
Calif., formerly sccrclary-treasurcc. Mark 
Aero Supply, Inc., W'asliington, D. C. 

Raymond R, Wiese, vice presidentJi- 
rector, I limtcr .Manufacturing Corp.. Bristol, 
Pa. Arthur P. P.iine. manager of the -Air. 
craft Division and assistant secretary, Bris- 
ig Corp., wholly owned sub- 




Honorg and Elections 


.raft Co., Culver 
low of the Institu 
. Alden Pcndlcti 
ight Corp.’s ElecI 
icmbcr of the C 


president, Hughes 
ity, Calif., named a 
of Radio F.nsir 


’rzzs. 


Changes 

Wilb'am F. Hafslioin, manager-marketing. 
Government Contracts Division, Stromberg- 
Carlson, a division of General Dvnamics 
Corp. 

James F, Drake, preliminary design chief 
Marqiiardt .Aircraft Co.'s Powerplants En- 
fineering Subdivision, Van Niivs. Calif. 

Norman L. Winter, genera) sales man- 
ager. Sperry Gyroscope Co,. Great Neck, 
N. Y., fomicrly federal contracts director of 
the ciunpanv. 

William M. Dimcombc, field engineer 

Aircraft Radio Corp.. Boonton, N. J. 
(Continued on page 74) 


INDUSTRY OBSERVER 

► Piascckl Helicopter Corp. is working on twin-turbine version of the H-Zl 
W'ork Horse for tlic Ariiiv. Earlier 4-turbinc idea, using the French Artoustc 
engine has been abiiiidoiied. 

► Despite the Comet Ill's round-the-world proving flight, sales prospects 
for the Cornel I\’ still appear dim. Most foreign airlines that would be 
prime Comet IV prospects are buying Boeing or Douglas jet- transports. 
Tliosc who (irdciod Comet Mark I and Mark lls arc also unhappy about 
their prospects of settlement with de Ilavillaud. 

► On-and-off operation of soiid-propcllaut rocket motors, once the biggest 
barrier to their general acceptance, has been solved by at least one developer 
of the units. Secret is to vent the combustion chamber when shutdown is 
desired. This reduces the combustion chamber pressure below the value 
necessary to sustain combustion and the charge stops burning. 

► British guided missile progress lias reached the stage wlicrc Royal Ait 
Force technical officers and enlisted men are being assigned to the manufac- 
turing ])lants for familiarization with the new wcajions. The plants include 
Bristol Aeroplane Co., English Fllectric, Faitey Aviation, de Havilland, 
Vickers Amistrongs and Annstrong-Whitworth Aircraft. 

► U.S. airline operators who ate buying the Boeing 707 and Douglas DC-8 
jet transports will use external antennas for their cmnmunications equipment 
rather than the flush antennas used by USAF in the B-47 and B-52 bombers. 
External antennas will be strung along the top of the cabin from cockpit to 
tail. Airline operations experts feel the percentage of communication black- 
outs in militarv planes resulting from flush antennas is not acceptable for 
airline operations. 

► Navy pilots from Patuxent River liave conducted early flight test of the 
Piasedvi HLiP-4 at the manufacturer’s plant in Morton, Pa. HUP-4 is 
powered bv the Wright R1300 engine, replacing the Continental R975-42 
in the IlU'P-2. 

► Briti.sh observers are wondering how much pressure the Ministry of Supply 
will bring to bear on brilliant (Canberra and Gnat) designer W. E. W. 
Fetter to leave Folland Aircraft and return to one of the large aircraft 

► Boeing-Seattle has received a $400,000 contract from Navy's Bureau of 
Ships for development work on the 502-1 gas hitbine engine. 

► Stanley Aviation Corp., Denver, Colo., lias been awarded an Air Force 
contract for the production of F-84F cockpit procedure trainers. The Stanley 
trainer embodies complete automation of all normal and emcrgaicy pro- 
cedures. Tlic T-33A and RB-66B trainers arc in service now. A prototv'pc 
of the F-84F trainer also is in service. 

► Watcli for a sliakeup in the British helicopter program. Too many projects 
spread over too little talent and research resources plus unwillingness of 
some major aircraft firms to push rotary wing developments has put the 
British lidicojiter pace a decade behind its U. S. competitors and lost any 
possibility of international sales. Best bet to emerge strongest from the 
Ministry of Supply sliakeup— Bristol. 

► Designations of the Boeing Jetliners ate; 707-120 for the model with the 
J37 engine; 707-220 for the medium heavy with the J75; and 707-320 for 
the Intcrcontiiiental- 

► Air Force planes are accumulating flight time at the rate of about 10 
million hours a year. Major accident rate is between 18 and 19 per 100,000 
hours of flight. USAF jet fighters arc flying about 1.5 million hours a year 
and account for ap|iroxiniatcly half the major accidents. During the 
first half of 1955, major accidents to jet fighters occurred at the rate of 
about two a day. 


AVIATION WEEK, Jonuorr 16, 1956 




Tested, proven, and in production... 
the only double - duty aircraft fire detector! 


Consisting essentially of a heat-sensing element 
and a transistor -triggered control unit, the Kidde 
Aircraft Fire Detector is the first to give both an 
immediate nacelle overheat danger signal and a 
fire aleirm when temperature reaches a critical 
degree. Its hermetically-sealed control unit needs 
no shock or vibration isolation, has no vacuum 
tubes, and the entire unit requires no resetting 
after a fire. Here’s how it works: 

Located in the engine nacelle, the fire-sensing 
element— a long, wire-like unit— transmits nacelle 
temperature changes to the control unit, which is 
pre-set so as to remain on standby throughout the 
normal nacelle temperature range. 

When the nacelle temperature rises above maxi- 
mum normal, the control unit recognizes “poten- 
tial trouble,” and triggers an ABNORMAL 
TEMPERATURE signal. 

However, if there is a sudden flash of fire in the 
nacelle, the control unit interprets the rapid rise 


in temperature as a definite danger condition, and 
a FIRE ALARM is actuated. The pilot then oper- 
ates the nacelle fire extinguishing system to put 
out the blaze. 

During any gradual temjierature rise above 
maximum normal, the ABNORMAL TEMPER- 
ATURE signal remains operative all through the 
rise, and is replaced by the FIRE ALARM when 
a predetermined fixed fire temperature has been 
reached. 

Lightweight and compact, the Kidde Aircraft 
Fire Detector can be adapted to meet the needs 
of all aircraft produced today. For more informa- 
tion, write Kidde now. 



WalterKidde&Company.Inc., 118 Main St., Belleville?, N.J. 


Washington Roundnp 


Civil Air Reviews 

'l\\o congrcssioiiiil coiimiittecs plan broad reviews 
of civil aviation poliev: 

■ Senate Small Business Committee is considering ri 
report by Cisil Aeronautics Board outlining steps that 
ha\e been taken since 1952 to increase eompetitioii in 
air transportation. In 1952 the coinmittcc blasted the 
Board for stifling the grovr th of unseliedulcd carriers. 

• House Commerce Siilrcomniittce on Aviation, headed 
by Rep. Oren Ilanis (D.-Ark.), will open heatings Jan. 
1 7. with testimony by C.M3 Chairiniin Ross Rizlcy. 
'Ihc hearings uill he on mniiibus legislation re-writing 
the 1958 C.\.'\ Act. introduced last session by Harris, 
but will take tlie form of briefing sessions. 

New ATA Officials 

Warren N'. Martin, 45. 'I'rans World .Airlines official, 
will become sice president for State .Affairs of the Air 
Transport .Assn., one of tire two new vice presidencies 
created bv ATA at its board of directors' meeting last 
month (AW Dec. 26. p. 82). 

Martin will join ATA Feb. 1 as Director of State 
-Vffairs, witli the understanding that his election to 
the SlS,000-a-ycar post at the next directors' meeting 
in March is assured. An attorney. Martin has been 
uith TA\'.A for 10 years, most recently as regional 
director of Civil Affairs at Kansas Citv, 

Martin's selection for tlic vice presidency for State 
-Affairs is expected to be followed shortlv bv the naming 
of a vice president for l■■cdc^al Affairs. 

Transponder Reluctance 

Air N'.avigation neseiopment Board mav be unduly 
pessimistic over interference problems which rcccntlv 
lias'C come to light in the air traffic control tnms|30nder 
beacon program (AW Jan, 9, p. 25). some obserxers 
believe. 

They s;iy tlic interference prolrlcms. resulting in part 
from many cixil and military ground interrogators 
operating in close proximity, can be overcome with 
available tecliniqucs, pres iding civil and niilitarv ageiities 
cooperate. 

The ANDB does not want to dampen industry - 
ss'idc enthusiasm for the much-needed transponders, 
but it is relnctant to sec airlines and asionics indnstrv 
imest licaxily until system tests in the New A'ork area 
disclose wlicthcr known fixes arc effective. Informative 
test results arc expected bv March. 

Airport Problems 

Industry and Government officials sought last week to 
define airport problems involved in operation of com- 
mercial jet aircraft- The meeting, first to be held on 
the subject, left most previous questions unanswered 
and uircovcred many otliers- Tire purpose of the 
gathering was to set out problem areas so that work could 
be started on their solution, and discussion of the long 
list of agenda items gives the Civil Aeronautics Admin- 
istration and other organizations concerned a basing 
point for further work. 

'Ihc CAA will consider changing its airport regula- 
tions in light of jet problems. The Isasic factor in 
future planning for airport operators appears to be that 


thev will have to deal with bigger, faster, heavier air- 
craft, calling for expansion of present facilities as part 
of the long-term evolution in air transportation develop- 

Ihc dispute between airport oper, iters and aircraft 
manufacturers over vardsticks to be used in designing 
neiv transports was a factor in the discussions. Airport 
officials figure flic nianufacturcrs should design aircraft 
to meet the standards of existing facilities, and the 
mamifacturcrs sav this approach impedes progress and 
doesn’t meet the demands of a growing air market. Tlie 
airport operators are also warv of jet noise levels. The 
maniifacturets seem sure the noise problem will be 
surmounted wlien the jets start operating. 

Air l.ine Pilots Assn, representatives told the meeting 
that a lot of problems relating to inadequate airport 
facilities arc Current, not fuhrre considerations. They 
say f.icilitics need expansion, now, not four years from 
now wlien the jets come into use. 

Free Ride Policy Out? 

Civil Aerminutics Board is expected to drop its plan 
authorizing free airline rides for designated employes on 
CAB business. In the face of opposition of Air Transport 
•Assn, and other spokesmen, tire Board has put off action 
on final approval. 

Rep. Percy Priest (D.-Tenn,). Chairman of the House 
Commerce Committee, docs not think the proposal is 
“sound" and plans to have his committee review it, if 
it is put into effect. 

Army Is Thankful 

Gen. Maxwell D. Taylor. Army Chief of Staff, says 
lie has things to be thankful for in 1955. Among these 
"is increased understanding of the roles and missions 
of the .Army, that there is less preclusive attention paid 
to the air-nuclear threat and greater recognition of 
file dangers of the one short war concept." Questioned 
on this viewpoint. Gen, Taylor said he has noticed an 
increasing number of comments in the press, for example, 
where editors iind writers have expressed skepticism 
about the short war concept. And. lie added, the short 
uar concept “is not part of my thinking,” 

CAA, CAB Appointees 

Senate Commerce Committee has put the nominations 
of G. Joseph Minctti to the Civil Aeronautics Board and 
Charles J. Lowen as Civil Aeronautics Administrator on 
the .shelf until the subcommittee beaded bv Sen. Mike 
Monroncy (D.-Okla.) completes its investigation of the 
firing of former CAA administrator Fred B, Lee (see 

p, 28). 

Observers expect senate confirmation, though, in a 
few weeks. 

Minctti. foniicr Commissioner of Marine and Aviation 
of New York City and now a member of the Maritime 
Board, would replace Josli Lee, a Democrat whose 
appointment expired Dee. 31. Lowen, who has been 
Deputy C.AA Administrator since August, formerly was 
Director of Safety and Excise of Denver and manager 
of the Denver Airport, 

— Washington staff 
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Air Traffic Control Problem Goes Before 


Bureau of Budyel slufly ^ronp recommends creation 
of cabiiietdevcl post, preparation of 20-year plan. 


By Prelilc Slaver 

%t'asliiiigtou— Dangerous deficiencies 
of tlic ptcbcnt air traffic control s^’stem 
requite creation of a cabinct-lcvcl post 
and preparation of a comptelicnsive 
aviation facilities plan for tlie next 20 
years, an As’iatioii I'aeilitics Studs’ 
Group rccoinmcnded last week to 
Rowland R. flughcs. Director of the 
Bureau of the Budget. 

The action placed the rapidly 
worsening prohlcm of air tr.rffic control 
before President Kiscnliowcr. 

I lie seven-member group, beaded by 
William Barclav Harding, was ap- 
pointed by Hughes on May -t. 19s5 to 
determine if there should be a studs' 
made of the long-range requirements 
for aviation facilities wliich tlicv de- 
fined as including airports, navigation 
aids, traffic control devices and the 
cimiinunicatioiis tliat link tlicm to- 

Group Recommendations 

The group strongK rcconmicnded 
the need of a studv and outlined four 
major areas of inquiry : 

• How to make more efficient use of 
tire national airspace bv allocation and 
traffic control which is safe, efficient, 
and equitable for all users. 

• How to integrate civil and military 
cxpci'iditiircs, particularly expenditures 
for research and dcvclnpmcrrt of avia- 
tion facilities. 

• How the cost of facilities should be 
financed from private and public 

• ^V^^at kind of government organiza- 
tion is required to control use of tlic 
airspace and be responsible for the 
appropriate Federal rnterest in the 
construction and use of Government- 
financed militnn’ and civil as’iation 
facilities. 

Leadership Emphasized 

Tire group issued this strong warn- 
ing: 

"Unless some urgent action ... is 
taken to pros’ide full time high-level 
leadership to the problem of bringing 
our asiation facilities in line with air 
traffic growth and the progress being 
made in aircraft dcs’clopmcnt ever 
more dangerous conditions in the air 
can be anticipated.” 

The members further warned that 
to make the kind of studv recom- 
mended without placing it under in- 
dependent central direction at a high 


Governincnt level would be ineffective 
and wasteful of manhours and expense. 

The group's report noted that no 
eiire-’.iil is s isiializcd by making a study 
alone but that “it would be a necessary 
prelude or aceompaniment to an in- 
tegrated aviation facilities dcselopmcnt 
program wliicli is urgcutly rcc|nircd in 
the interest of public safety, military 
sccutify and the national economy.” 

'Ihc group noted the lack of a top 
IcscI systems studs’ and master plan 
which would prosidc the cxccutise 
branch and affected agencic', of the 
Gos’crnmcnt with a firm basis upon 
which to build a comprehensive 
IcgislatK’C and fiscal program for avia- 
tion facilities des’cloinncnt. 

Hic studv should be “undertaken 
within the ftaincwurk of the executive 
brand! and headed bs an iudisidiial 
sers’ing under a temporary appoint- 
ment in the cxecutisc office of the 
President," the group urged, 

Tlie report concluded that an indi- 
vidual with a national rejintation and a 
broad understanding of civil and niili- 
tarv aviation should be selected because 
it was found that none of the intcr-de- 
partmcntal committees dealing with 
coordination have any independent 
executive authority. 

Numerous Committees 

Tlic group reported the existence of 
more than 7s committees, siibciimmit- 
tees, and siiecial working groups in- 
volved with aviation facilities matters. 
The report shitcd: “\Vc tliink it is 
abundantly clear that, because of their 
basic stnicturc. they cannot be expected 
to provide the dynamic leadership re- 
quired for origination and development 
of a comprehensive national aviation 
facilities system," 

The lacking essential elements of 
effective government action included: 

• Full time direction, 

• Full disclo.suic of departmental in- 
formation and plans. 

• Closely coordinated budgetary plan- 
ning an^ funding. 

• Unified approach to Congress in 
matters of appropriations. 

The Harding group’s solution is to 
have an appointment made in such a 
wav tliat it is clearly the appointee's 
responsibility, backed by presidential 
antlioritv, to work through and with 
existing organizations and avoid dupli- 
cations of the services which the exist- 
ing groups are able to prov ide. 

Necessity for urgency in attacking the 


problem of aviation facilities on a liing- 
nmge basis, the report stated, is predi- 
cated oil these facts: 

• Much of oiir aiisiiace is already over- 
crowded. 

• Development of airports, navigation 
aids, and cspctially our air traffic con- 
trol svstem is lagging far behind both 
aeronautical development and the needs 
of out mobile population and of our 

• Risks of mid-air collisions have al- 
icadv reached critical proportions. 

l1ic collisioii hazard is becoming 
greater as tlic increases in civil and inili- 
taiv air traffic outstrip the capabilities 
of outmoded tr.iffic control facilities, 
the members noted. 

llic rc]Xirt .said, "the deficiency in 
our air tr.iffic control svstem is attribu- 
table, in part, to the fact that aircraft 
c.iiabilitie.s and public demand for ait 
transijorbitioii have proceeded much 
faster than anticipated.” The cause is 
attributed "to the lack of general ap- 
preciation of the need for a 'systcnis' 
ap|3toach to our aviation facilities de- 
velopment." 

Fail to Use Knowledge 

I hc absence of a svstems develop- 
ment concept has resulted in a failure 
to utilize fuliv the technical knowledge 
that is available and to formulate the 
programs needed to meet the traffic 
control requirements, according to 
Harding’s group. This has left a 
"piccemca)” approach, they claim. A fur- 
llicr inadequacy recognized is tlie diffu- 
sion of responsibility for meeting the 
requirements and tlic complex, and 
often ineffective, procedures for co- 
ordination among tliosc having respon- 
sibility. 

The svstems apjjroacli is defined as 
Ihc concurrent rfcveloijmciit of the 
aviation facilities with the development 
of the aircraft using them. 

'Iliis is illustrated by the approach of 
the commeteial jet transport which 
must become an integml part of a 
transportation svstem including the air- 
port complex (with adequate ap|5roacli 
areas), the airway (vvitli its traffic con- 
trol, navigation and instrument landing 
devices), and the associated communi- 
cations on the ground and in the air. 

I'isc.il and administrative considera- 
tions must also be considered in the 
svstem development concept as well 
as the technical aspects, according to 
the Harding report, including: 

• A detemiination as to whom is to 
finance the building of the svstem, 
who is to pay for its operation. 

• How its operations is to be ad- 
ministered as well as who is responsible 


President 


Study Group Members 

Here jte the ii.eiiibeis of llic Budget 
Biirc-ju’s Aviation Facilities Studv Group: 
William Bareluv Harding. |urtiict in 
the investment firm of Smitli. Barney 
and Co., clmirmaii. 

T. F. WalVowica, New York con- 


N- F. Halaby, New York attorney. 

Dr. George 'I'. Baker, jirofessor of 
traiiS|mrtation. Harvard Graduate Sciiool 
of Business Administration. 

Fred -M. Glass, senior vice president of 
the Empire State Building Coip. 

Gen. Harold K. Harris, president of 


Jerome I.edcrcr. director of tlic Flight 





for designing it to serve uation.’il and 
local iieeds- 

In the eight months the Aviation 
Facilities Studv Group existed, hun- 
dreds of experts were consulted- This 
enabled the group hi draw several con- 
clusions on present and potential 
problems. Individual members of the 
group wrote a section of the rqjort on 
his spccialtv with all members of tlie 
group concurring in his findings. 
Unanimous Report 

T. F. AValkovvicz said. "Future civil 
and militarv aircraft will flv iiuicli 
faster, at much higher altitudes, carry- 
ing great loads, and thev will do tliis 
at significantiv lower direct operating 
costs. Furthermore, vertical rising and 
steep gradient aircraft will begin in an 
important wav to take their place in 
the national transportiition picture.” 

Gen. Harold Ilarris. reporting on 
operating problems, says a net increase 
or about iO'^r in tlic total mnnber of 
active aircraft can be anticipated in 
the next 20 years. There arc about 

90.000 active civil and militarv aircraft 
in the U, S. today, of vvhicli about 

58.000 arc civil aircraft, he said. In 
addition to the substantial increase in 
aircraft population. Gen. Harris fore- 
cast. there will be a simiiltancons and 
greater increase in aircraft movements 
by virtue of increased speeds and ef- 
ficiency permitting more miles to be 
operated per aircraft. 

Gen. flarris said that at present "wc 
are continuing to fly more aircraft 
faster, higher, and more and more 
often, with what ajipcars to he a rather 
casual disregard of the hazards in- 
volved.” Ho said the group was told hv 
several industry and government of- 


ficials, “we are flagrantly defying the 
law of averages.” 

A\'alkowicz. who handled air naviga- 
tion and traffic control subjects, said 
the first major factor having an impact 
on this problem lias been the constant 
under estimation in future planning of 
aviation’s rate of growth and the load 
it would put on the facilities. 
Estimates Exceeded 

He pointed to CAA’s estimate in 
1948 predicting airline passenger-miles 
of 9 to 11.5 billion bv 1955 and a re- 
vision of the figures in 1951 predicting 
airline pavsenger-miles reaching 20 bil- 
lion ill 1960. 'iliat traffic volume was 
attained in 1955. five years ahead of 
schedule, he said. 

The group agreed, W’alkowicz said, 
that no good purpose would he served 
in seeking scapegoats. C.AA’s problem 
v\-,!s accepted as being limited in capa- 
bility by hivv appropriations and by 
difficulties in obtaining adv’.mtxd tech- 
nical infnrnration. No excuse was made, 
however, for CA.-\'s past lack of a 
realistic long range program for the 
modernizaition of aviation facilities 
vvliicli was a handicap. AValkovvicz. said. 

Walkowicz termed the Defense Dc- 
|iartmcnt’s |5rcoccu|iation with urgent 
defense problems as "quite |jropcr.” 
However, he .said, it is the group’s view 
tlrat closer cooperation between tlie 
responsible agencies in tlie future could 
result in a superior system capable of 
tracking and separating safclv and effi- 
ciently all air traffic at less cost than 
would be possible if two proposed sys- 
tems were installed and operated iiidc- 
pcndcntly- 

’Ilie development of two parallel but 
independent projects relating to the 
eontiol of air movements was criticized. 

One is CAA’s traffic control program 
already representing an investment of 


SIIO million and the other is the mili- 
tary air defense radar program in which 
$6‘70 million is invested vvliicli could 
be better coordinated, Walkowicz said. 

llic null’ result, he said, if they do 
not quickly become a common system, 
will be a wasteful duplication in time 
and tax money. 

He further reported that C.A.’\ will 
spend 8370 million for the installa- 
tion of their own system with about a 
tenth of the capabilities of the sc]xmitc 
semi-automatic system (SACK) being 
installed by the military at a total cost 
of S3 billion. 

Ncccssitv of including airport plan- 
ning as an integral part of a national 
aviation facilities system was stressed m 
the report. 

Ficd Nf. Glass, foniicr Director of 
.Aviation for the Port of New York .-\u- 
thoritv, claimed airport planning has 
often been primarily based on local 
consideration.s which, m niiinv in- 
stances, are not properly related to the 
national objectives. He said the fact 
that although civil airports must pro- 
vide a reserve for military use in time 
of cniergcncv. No single civil airport 
111 the couiitrv is ca|jable, at the pres- 
ent time, of handling the -Air F'orcc’s 
princi[xil long-range bombers at full 
operaHonal loads on a sustained basis, 
he reported. 

’Tlie conclusion drawn was that the 
Federal Government must accqit the 
rcs|30nsibiUty for overall planning of a 
national airport svstem as ixirt of the 
national aviation facilities concept and 
for the programming of such additional 
funds, both direct and supplemental, 
required for investment in airports in 
the national interest. The primary re- 
sponsibility for the financing of indi- 
vidual cii’il airports and their manage- 
ment and planning should remain at 
the local Ici’cl, he said. 


ODM Orders Greater Dispersion 


Washington— Office of Defense Mo- 
bilization last week ordered the F'cdcral 
Civil Defense Administration to develop 
and coordinate programs to reduce the 
vulnerability of kev targets, including 
defense industries, to enemy nuclear 
attack. The plan may change the archi- 
tecture of future aircraft and missile 
plans so they could better vvithsbind 
bombing. 

riie action followed bv a week a re- 
|)ort of a civilian ciimiiiittec urging 
that action be taken in face of the 
growing threat of supcr-hvdroecii 
bombs and iiitercoiitinenbal missiles, 
(.AW' Jail, 9. p. 26). 

ODM's new nation-wide dispersal 
calls on Federal agencies, including the 
Defense Department, to encourage new 
facilities to be located so as to reduce 


risk of damage and be built to resist the 
effects of modem weapons. 

In applying the policy, these factors 
will be considered; 

• The most likely facets and their 

• Destmelive power of the possible 
weapons, including radius of the blast 
and thermal effects. 

• Built-in protective features of the 
facility. 

• Degree of damage that could be sus- 
b.iined without crippling the facilitv- 

• Economic requirements for efficient 
operation of the facility. 

Under the order, the Commerce De- 
partment is told to guide and assist 
industry in keeping with a general plan 
to reduce the vulnerability of metro- 


26 


AVIATION WEEK. January 16. 1956 


>VIATION WEEK, January 16, 1956 


27 


Republican Challenge: 


Lee Hearing Called ‘Fishing Expedition’ 


By Preble Staver 

\\'ashington— Ptoloiigctl hearings by 
Sen. Mike Monronev’s Coinincrcc Avia- 
tion Sulicnininittce investigating the 
firing of Fred II. Lee as Civil Acronau- 
tic.s Administrator (.\\\' Jan. 9. p. 30i 
lime been cbaraetcrized as a political 
"fishing expedition" by a Republican 
nieinbet of tlie group. 

Sen. Fred Pavne (R.-Me.) challenged 
Ihc relevancy of the line of questioning 
being pursued, lie told Sen. Monroncy 
he was willing to "sit here for weeks, if 
these things being brought out were 
relevant.” 

A «eck of hearings, with Lee as the 
principal u’itncss. has been inconclusive. 
The sparring between members of the 
subcommittee has shown a straight 
party-line split. Democratic members 
hiH'c attacked the Eisenhower Adminis- 
tration. I'hc two Republican minority 
nienibers-Sens. Andterv Schocppel and 
Pavne-solidlv supjxrrted the Adminis- 
tration’s operation of tire cxecutis'C 
branch of Gosemment. 

Sen. Monronev’s principal targets 
ha\'e been Commerce Secretary Sinclair 
W'ceks and Under Sccrctarv for Trans- 
]3ortation Louis Rothschild, whom he 
describes as a "gronnd-minded clique.” 
Tire Oklahoma Democrat charges the 
Commerce officials forced resignation 
of Lee bv Weeks and Rothschild was a 
"ii.siirpatiOM of presidential prernga- 
tives.” He also claims the W'hite House 
was responsible for the ".suppression” 
of a section nf the eabinet-lc\cl report 
on transportation because it is "so raw” 

'Veil of Secrecy' 

The controversial transportation 
study uas prejjared b\’ a committee 
headed bs’ Sccrctarv Weeks and com- 
pleted last April. It was later used as 
the basis for proposed legislation sub- 
mitted to Congress for the purpose of 
setting railroad rates competitively with 
other forms of transportation. 

Sen. Monroncy .says he ho|x^s to 
"flush nut” a cops' of the entire report. 
He also svants for the subcommittee's 
records a number of documents from 
the Commerce Department which he 
claims have been ’’surrounded by a veil 
of sccrccs.” ^\'hcn attempts to nego- 
tiate failed. Sen. Monronev demanded 
that Sccrctars- Weeks produce the fol- 
Irissing documents: 

• The President’s Air Poliev Report of 
April 1994. 

• The report from the Cabinet Ads isory 
Committee on Transportation Policy. 

• Cresap, McCormick & Paget's man- 


agement snrs'cs' of CAA along with cov- 
sring letter made in June 19S4. 

• Fred Lee’s comments and analssis of 
the surscy. 

• Air Coordinating Committee analvsis 
of the surs'cy. 

• A\'allacc Clark & Co. m.inagemcnt on 
CAA made in 194-S. 

• CAA fivc-vear Federal airsvas s pro- 
gniin (AW Nov. 14. p. 141). 

• Copies of anmtal budget limitation 
instructions issued by Secretary Weeks. 

Sen. Monronev also wants Sherman 
.\danis, presidential assistant, to ajrpcar 
'•oluiitarily to clear u|3 sonic questions 
of President Eisenhower’s rcadv accept- 
ance of Lee’s resignation by "form” 
letter. Implication made b\' Sen. Mon- 
roncy is that the President had not been 
shown both of the letters Leo testified 
lie sent to the attention of tlic Presi- 
dent. 

'Long Knives' 

Lee told Mnnroncs he first learned 
he was out as C.A.A .Administrator 
through a call from a Washington news- 
man who said. ‘'F'rcd. the boys with 
the long kni\cs have gotten sou.” He 
stressed in his testimony that it was 
noser his intention to request that lie 
be relieved from the fop C.A.A post. 

Two letters were written to the Presi- 
dent, Lee said. In one Lee outlined his 
case for being kept on the joli. The scc- 
<'nd was a letter or resignation si'hich 
Lee said he submitted as a ’’demonstra- 
tion of good faith” in case the Presi- 
dent decided that he should quit. 

Under qiicstioniiig, Lee said he did 
not feel the President’s letter W'us 


"really responsive because I had not 
intended to rc.sigii.” While both of 
llic letters were dcliscred to Adam’s 
office in the White House. Lee said 
he had no svay of knouing nhethcr 
the President saw the two letters. 

Sen. Pavne stated he tliouglit the 
lieariiigs «ere doing a disservice to 
Lee as well as to aiiation "wlien wc 
o into the right of the exccutiic 
ranch to run its own opcr.itimi.” 

Touch and Go 

.A qtrick look at tlic histon' of CA.A, 
he said, will show that it has been 
|jreth’ inneli touch and go for the Ad- 
iiiiiiistrator, Paine listed the nine 
administrators and fheir terms of office 
since CA.A was created. He noted the 
average sen'iee has liccii about two years. 

Sen. Monroncy agreed that “we’ie 
had a good nianv turnovers at C.A.A.” 
lie reminded the Republitans tliat the 
Eisenhower .Administration was pre- 
teded by 20 years of I'teiniicratic con 
trol and added: "Wc don’t mind vour 
imitating our virtue.s but don’t think 
1011 should perpetuate our mistakes."' 

”1. for one.” he said, “iias icrv glad 
when a 10-vcar man (Lee) ivas picked.” 

The subcommittee periodically di- 
gressed from the subject of Lee’s dis- 
missal. which is a prelude to considera- 
tion of a Monroncy-s])Onsorcd bill to 
separate C.A.A from the Commerce 
Department. 

Sen. Monronev gave particular at- 
Icntion to an order issued in October 
1094 bv Charles F. Willis, a former 
White ilousc aide, ivliich was described 
as a nictliocl for distributing lists of job 


CiA'i! Aeronautics Administration 

TOTAL BUDGET REQUESTS AND APPROPRIATIONS 
(000 OMITTED) 

Fise«l CAA Commerce Dept. Budget Buieeu Congretflonal 

Veer Eitimeles Recommendations Approval Appropriation 

1950 $183,400 $110,100 $94,000 $94,000 

1951 117,900 104,400 104,300 98,500 

1952 106.500 106,000 102,800 99,100 

1953 111,100 118,400 109,000 105,600 

1954 107,000 105,500 105,500 105,000 

1955 109,300 100,600 97,300 98,100 

1956 117,700 111,700 107,400 106,800 

ESTABLISHMENT OF AIR NAVIGATION FACILITIES 

1950 $67,800 $67,800 $42,200 $37,500 

1951 78,500 46,700 43,500 19,000 

195S 39,100 39,100 24,400 10,500 

1953 35,500 18,300 15,100 10,000 

1954 13,000 7,000 7,000 7,000 

1955 21,200 7,700 5,000 5,000 

1956 26,500 26,500 23,000 16,000 
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Robot Weather 


robot's radio (or 60 days. 


opportunities to Republican congress- 
men and state officials. 

Cliairman Monroncy askcrl Carlton 
Hayward. Conunercc Department chief 
of personnel, if he ivas aware "that Mr. 
Willis left his job as assistant to the 
assistant to the President to bccoinc 
assistant to the president of W. R. 
Grace <Sr Co., which owais a 50% 
interest in Panagrj." 

Hayward said nc did not know what 
Willis is doing and insisted there had 
been no case of interference with Com- 
merce employing officers in regard to 
appointment of qualified persons. 

Hayward iias asked to describe the 
steps tliat led up to the appointment 
of Charles J. Lowen, Jr., as CAA 
deputv administr.itor. Sen Monronev 
contended the job was ram-rodded 
through. 

"I want to inquire into tlic speed with 
ivhich Mr, Lowen ii-as added to the 
paiToll in a job about ivhich Mr. Lee 


wasn’t consulted nor felt that was 
needed," Sen. Monronev said. 

The idea for a CA.A deputy ad- 
ministrator came from Rothschild, ac- 
cording to Hayiiard. He said verbal in- 
structions for seeking Civil Service 
Commission approi'al for re-creating a 
job paving SI 3.950 a vear came througli 
clianncls from Rotliscliild to G. 'I', 
Moore, Assistant Secrctari’ for Ad- 
ministration to himself. This was 
around inid-.April, he said. 

Tlic first paper completed was a job 
description form pre|iared .Apr. 26 bv 
S. -A. Kc-mp. CAA assistant adminis- 
trator, and certified to hi" F'rcd Lee. 
This same paper, Hayiiard continued, 
ii"3s forwarded to Civil Scn ice Apr. 27. 

Pending final cleanince on the dep- 
uti position, a consulting job ivas set 
up on May 2 paying S30 a day, he said. 

Sen. Payne interrupted efforts bv 
Sen. Monronev to learn if the same 
"speed and dispatch” ivas being exer- 


cised to fill the now vacant deputy posi- 
tion since Lowen has been elevated to 
"acting" administrator. 

Lee Recalled 

Sen. Paine said he was concerned 
about an apparent discrepancy in Lee's 
previous testimony and Hayward’s. 

Lee liad testified that he first knew 
about Linven’s appointment when 
Rothschild called him on May 2 and 
said he was sending over “your new 
dcputi." He also had testified that 
"thcre’d been some talk of re-cre-jting 
the deputy job.” 

Sen. Payne asked that Lee be re- 
called, in his own best interests, to 
clarifv the situation. He said Lee's 
signature on the Apr. 26 document dis- 
counts his testimony on the May 2. 

On his return to the stand Lee ex- 
plained bv making a distinction be- 
tween the setting up of a job and tlic 
actual filling of it. He said that in his 
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reference to tlic May 2 meeting, when 
I.owen was introduced as his new 
deputy, he was talking about filling tlic 
position- Lee said tliat when he heard 
the job was bemg re-created, lie had 
liopcd one of CA.A’s career officials 
would get it. 

Lee also fold the suhcominittcc his 
problems with the Commerce IDepart- 
incnt on CAA’s budget requests in 
connection u’ith the air traffic control 

Lee complained that Rothschild had 
criticised him for not obtaining depart- 
mental clearance for the C-AA fivc-venr 
airways improvement |3togram. which 
was submitted to the Air Coordinating 
Committee’s Air Traffic Control and 
Nai'igation Panel. He said the dejJart- 
ment later cut the proposal for estab- 
lishment of air navigation facilities in 
fiscal 1957 from S25 million to S18.5 
million. 

Tlic latter figure was considered “al- 
together too lo«’’’ by the ACC group, 
which approved the overall program. 
Lee said, Tire fact tliat they approved 
the CAA long-range plan could be 
substantiated, he declared. 

The subcommittee was told that 
CAA annually had been estimating the 
need for new facilities in excess of SdO 
million. However. Lee said. "We’ve 
ahvavs asked for le.ss." 

Lee testified that Fiscal 1957 was 


Washington— N'ew details on the op- 
eration Ilf the SAGF, (Semi-Automatic 
Ground Environnicntl system and its 
vital role in coiifincntal air defense were 
disclosed here last week bi’ Maj, Gen. 
James E. BriMs. USAF Assistant Dep- 
uty Chief of staff for Operations. 

Speaking before the Second National 
Svmposium on Reliability and Quality 
Control in Electronics, Gen. Briggs also 
rescaled that; 

• New airborne “gatling gun," using 
several barrels which arc rotated at high 
speed by an external power source, svill 
enable U. S. fighters and bombers to 
lav down a lot more fire in less time. 
Although Gen. Briggs did not elaborate, 
this new gun is believed to be one dc- 
s'clopcd bv General Electric which re- 
portedh' fias a rate of fire of about 
6.000 rounds per iiiimitc. 

• Pilotless interceptors, directed to 
their target and back to base automati- 
cally by the S.AGE svstem. may offer 
competition to one-shot guided mis- 
siles. Pilotless interceptors may come 
into use “when the time arrises that 
we base faitfi and confidence in the 
rcliabilitv and accuracy of the equip- 
ment and when (its) ability ... to 


viewed as a critical year and it ss'.is felt 
tliat the need for improved facilities re- 
quired immediate planning for a costly 
long-range prugtain. 

A capital ins'cstmcnt of S250 million 
oscr fisc years svas \isuali/cd. he said. 
This svould liiis’c been sup|)orted by a 
total budget in excess of S650 million. 

Sen. hfonroncy raised an objection 
that details of OAA's airssny program 
lias not been released. It is one of the 
documents requested from Coimncrcc 
Secretary W'ceks. 

He said the public and press have 
a right to knosv the condition of the 
nation's airways and what improvements 
are needed. He criticized "leaks" on 
the plan to the trade pa]x;ts or favored 
newsmen svhn might hase stood in well 
ssitli someone in Commerce. 

Sen. Nfoiironcy asked Lee to reveal 
CAA’s budget estimates for recent 
years, “if we can wave aside the veil 
of secrecy.’’ He wantexl complete de- 
tails. including the amounts ultimately 
recommended bv the Commerce De- 
partment. 

Sen- SchoeppcI settled the question 
b\' supplying a seven-year breakdown 
of CAA’s budget estimates. Commerce 
reductions. Budget Bureau action, and 
final Congressional appropriations (see 
box). His figures showed contimious 
budget reductions, in both Republican 
and Democratic administrations. 


return to base after air combat to 
figlit again, makes it cheaper than the 
one-way guided unmanned missile,” 
Gen. Briggs said, 

• Radar data obtained from early warn- 
ing aircraft and water-based picket 
ships mav prove incompatible with 
the automatic computers used in 
SAGE because of motions of the air- 
craft or ship. Gen. Briggs called this 
]3toblcm " a great field for technological 
advances,” 

How SAGE Operates 

When tlic SAGE system goes into 
operation, all flight plans for both civil 
and military aircraft. «ill be fed into 
large digital com|3utcrs and automati- 
c-ally stored for future reference, Gen- 
Briggs said. 

W'hcn an unknown aircraft is picked 
11]) bv one of the radars, its track will 
be transmitted to an associated com- 
puter which will instantly search its 
storage (memory) for a corresponding 
flight plan. 

If the unknown matches the expected 
position of a known aircraft, within 
acceptable limits, the computer will 
reject that track as a friendly aircraft. 


and that target’s blip will "no longer 
be displayed in the control rooms,” 
Gen, Briggs said- 

When an niikiiowii is identified as 
an enemy aircraft, it is necessary to 
quickly and accurately calculate what 
course our own interceptors must fly 
to bring them within range of their 
OM11 airborne radar-fire control sxstems. 
Because a human controller’s ability’ 
to make .such computations is limited. 
Gen- Briggs said, the same SAGF, digi- 
tal computers instantly will make the 
necessary calculations. The results will 
be presented to the controller, ivhn will 
rclas’ tlie information by voice radio to 
the interceptor pilots. 

Automatic Data Transmission 

'IIic next logical step in speeding up 
this process is to automatically relay 
such infomiation to the interceptor 
autopilot directly, by means of "data 
link.” The autopilot will then auto- 
maticallv maneuver the interceptor onto 
the desired intercept path. Such auto- 
matic data transmission "multiplies the 
capability (of the system) ... by a 
large factor,” Gen. Briggs noted. 

I’lic number of radio and land lines 
required to interconnect the air defense 
radars in the Arctic Distant Early 
Warning (DEW) line, the Mid-Canada 
(McGill) and the U.S., with associated 
computers and control centers “ate 
simply tremendous and stagger the 
imagination," Gen. Briggs said. 

“^V'ithout techniques of communica- 
tion and automatieity, we could not 
afford these projects, or . . . they would 
probablv be beyond our capability to 
in.tn or maintain them,” he added. 

Ground-to-air missiles, such as the 
improved Army Nike, the Navy’s Tales, 
and the USAF's Bomarc, with “ranges 
comparable to current fighter aircraft.” 
Gen. Briggs said, hold considerable 
promise for strengthening the nation’s 
air defense. 

“W'hcn these arc available in num- 
bers with sufficient reliability and ac- 
curaev, the question arises; are they to 
replace the manned interceptor or arc 
they additive? It appears that for the 
foreseeable future, range requirements 
and the need for the human brain on 
tlic spot will requite the manned inter- 
ceptor for some time to come,” he 
predicted. 

US.AI'"s need for trulv long-range 
interceptors stems from the fact that 
airfield and missile installation con- 
struction costs in the far north tun 
fixe to seven times tliosc of comparable 
installations in more tcinpcraturc 
cliines- 

Present thinking is that the U.S. 
will get more air defense for its dollar 
bv basing five to seven squadrons of 
long-range interceptors in the U. S., 
than bv basing one squadron in the 
far north, Gen. Briggs said. 


USAF Reveals Details on SAGE, 
Pilotless Interceptor Eqnipment 
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Army Budget Stresses Planes, Missiles 


^lissile system, strategic aud tactical 
ire principle goals, chief of slalT says. 


Expanded 
mobility 

By Cluuric Vi ilzr 

Wasliiiigtoii-U. S- Army made it 
clear last week, on the txe of ils 
budget presentation to Congress, tlnit 
guided missiles and other aviation proj- 
ects will tcceis'C unprecedented empha- 
sis this year. 

• The Anny will .spend "more and more 
of its money in its continuing effort to 
expand its guided missile system." ac- 
cording to Gen. Maxxxell D, Taxlor, 
Chief of Staff. He added that this in- 
cludes putting "everything the .Army's 
got" into the joint project with the 
.Navy to dcx clop a 1, 500-mile missile. 

• .-Army’s air mobility program extends 
“several vears into the future." Gen. 
Taylor said, and “we expect to iinplc- 
incnt it phase by phase as oiir financial 
resources permit.” This was assumed 
to be a reference to the Army’s demand 
for new “aerial x'eliicles” that must be 
developed to prox'ide necessarx mohilitx- 
in atomic xx’ar (AW Dec. 26. p. 1 5). 

• .Still '‘hitchhikers of our friends of 
the Air Force" when it comes to long 
hauls, Anny xvill put efforts in 1956 
into extending its .strategic mobilitx’. 
Gen, Taylor denied this means he xvill 
seek control of airlift operations, bot 
that an effort xxill be made to improve 
operational efficiency. 

• The 101st Airborne Division xvill be 
reorganized to gix’C it greater cffcctive- 
nexs in the atomic battlefield. 

• l o meet the Army's need for im- 
prox’ed battlefield air mobility there are 
critical problems that must be solved. 
These xvere defined by Armv Secreh.irx' 
Wilber M, Bnicker in the areas of 
poxver plants, fuels ;iiid running gear. 
He placed particular stress on the need 
for lighter equipment and tools for 
highly mobile operations in the Arctic. 

• Army’s needs in aviation xvill be the 
keynote at a meeting of its Scientific 
Adx’isory Panel, appropriiitclv staged at 
I’t. Bragg. N. C.. Jan. 25 and 26. Ft. 
Bragg is the home of Army airborne 
operations and a demonstration of its 
teclmiques xxill open the meeting, 
'New Artillery' 

Gen. Tavlor said the Army needs a 
"xx’idc span ' of guided missiles, which 
he called a “tx-pc of nexv artillcrv." He 
said there has been no determination 
of who xvill use and control such xveap- 
ons as the new medinm-range missile, 
implying that once it is developed it is 
possible it will go in the Air Force 
arsenal. 

This weapon, lie declared, is “some- 


tliiiig the nation needs" and until xxe 
get it the Armv and Nax-x’ xvill co-oper- 
;ite siniplx on the dcx'clopuient program. 
In this. .Army xvill use the men, talents 
and experience gained from the Red- 

Hoxxcvcr, he opened a xvide horizon 
for Army missile activitv: 

“We feel that in Nihe xve have the 
beginning of a family of groimd-to-air 
missiles xxliich represent a real hope for 
an cffectix’c element of the air defense 
of the United States and critical ox-er- 
scas installations. 

" These ground-to-ground and ground- 
to-air missiles xxill gixe our forces tre- 
mendous destructive firepoxver ranging 
f.ir ahead of and above mir front lines, 
that is. high into the enemy air space, 
and deep into the x’ital sources of 
strength of our enemy ground forces. " 

Gen. 'Taylor emphasized, in discuss- 
ing USAI’'’s provision of air lift capacitx’ 
for tlic Army, that he xvas not implying 
the ground forces should have their 
OXX11 transport plane capability- He also 
xxas at no point raising the question of 
a revision of the 1952 Memorandum 
of Understanding that limits the weight 
of Army aircraft. 

He said, for example, that some dav 
“we may be interested in jets, but xve 
xxant to stay xx’ithin the general puddie- 
jimiper classification assigned to Army 

War Deterrent 

Both Gen. Taylor and Secretary 
Bnicker, xx'ho addressed flic Societx’ of 
Aotoniotivc Engineers in Detroit, said 
the -Army .shares in the general task of 
deterring xx-ar by its standing .xlrcngtli. 
pins deployments ox’crsc.is. 

.Air mobility. Secrctarx- Brucker said, 
is important to this deterrent poxx'cr. 
lie called on the Air Force and tnc air- 
craft industry to help bv procuring and 
operating more big planes, developing 
improved types of “.lerial vehicles” for 
•Arnix’ requirements. 

Both men displaxed some disagree- 
ment xx'itli AA'inston GluirchilTs thesis 


Budget Analysis 

xxill'fcatoic an aiinlvsis of the military and 
civil aviation Fiscal 1957 budget re- 

tliis xxeek. '' ^ 

Complete tables of the appropriation 
requests and estimated expenditures for 
Fiscal 1957 will be included. 



GEN. MAXWELL D. TAYLOR 


that the greatest deterrent to xvar was 
American possession of the atoinie 
bomb and tlic ability to deliver it. Said 
Gen. Taylor; 

Balanced Force 

"'The first job of the Army is to deter 
xvar. To be effective in this war-deter- 
rence, our military programs must . . - 
be based on rcaiih; it cannot be mere 
talk, bluff, or threat. ... It must be 
balanced so that it is applicable to a 
variety of possible situations. Balance 
does not iiiean eqvial strength in Army. 
Navy and Air Force, Balance means 
flexible, proportioned strength to deler 
or fight any variety of armed conflict, 
from jungle or Arctic wars, to atomic 
xvars, or the non-atomic ones of any 

III the field of air defense, Gen. 
Taxlor also sees the Army in an im- 
portant role. He said the controversial 
Nike "is capable of finding and track- 
ing dnxvn liostilc aircraft with the te- 
Icntlcssness of a bloodhound and witli 
an intelligence almost human." 

Army Advisors 

"Nike is only the start of a family 
of missiles xvliich xve hope will make 
our skies so inhospitable as to discour- 
age attack- Progress in missiles is prog- 
ress in deterrence.” he said- 

llie Army Scientific Advisorx Panel 
meeting to be held at Ft. Bragg later 
this month is a semi-annual scssitiii of 
scientists, engineers, educators and in- 
dustrialists. Their purpose is to advise 
the Army on scientific matters, recom- 
mending points where research has 
progressed to the point xvhere dex'elop- 
ment of military applications is prac- 

Speakers at the meeting will include, 
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in additiui to Gen. Taylor and Sccre- 
tarv Bruikcr. Dr- James R. Killian. 
p^c^idcnt of Massacliusetts Institute of 
'I'cciimiiogs; William II. Martin, Army 
director of research and development, 
and Lt. Gen. James M. Gavin, Army 
chief of research and development. 

Nuclear Reactor Tests 
Include B-36 Flights 

Washington— U. S. .Sir I'oree, end- 
ing a month-long .silenee in the face 
of wide and inaccurate press reports, 
has announced ofFiciaih that a Convair 
B-?6 is flying with an atomic reactor 
as its cargo. 

The announcement made it clear 
that the reactor is not a propulsion 
unit and that it is being ficiwn over 
the Southwest U. S. as part of an 
experimental project to develop an air- 
frame to cany a nuclear engine. 

Built h\' Convair's nuclear research 
and deselopinent dc|%irtment, the re- 
actor helps the company study |3rob- 
Icnis in\'ol\ cd in has ing a nuclear 
engine where it could have an effect 
on the crew, airframe, instruments and 
of a lieu weapons sjstcin. 

At Convair. the project is headed by 
Dr. Andrew Kulatinsky. once chief of 
the NEP.\ {Nuclear Energy for Propul- 
sion of Aircraft) project at I'aitcliild 
Engine and Airplane Cotp. 

IJSAI'' said tliere is no danger of 
a micleat explosion if the B-16, 10- 
engine bomber sliould cra.sh. Law en- 
forcement officers in Texas, .Arizona 
and New Mexico have been liricfcd on 
public safets measures to take "in the 
unlikely esent nf an accident." 


F-105 Crash Lands 

Air Force’s F-105 t«in-jct figlitcr 
buiiibcr. built bv Rciniblic .Aviation 
Cor])., siilTcicd substantial damage in a 
recent crash landing at Kduards AFB, 
Cali). 

During a flight test, flic nplock in the 
right nuin landing gear failed^ the gear 

tnin. ihcrc uas no ni.iterial damage to 
the plane in flight. The plane «-as piloted 
bv a Republic test pilot. 

' In a belly landing on the dry lake 
the plane's fuselage, left ning tip and 
stabiliaer were damaged. It has been 
shipiicd back to the Republic |>laiit at 
Famiingdalc, L. I.. for stress analysis 
tests. I'bc accident took place during a 
Phase II stabilits test flight. 

•Hie I'-lOS’s gear uplock has been eoui- 
pletely redesigned and installed on the 
number tun ship, uliich has been at Ed- 
wards since December. ITie test program 
will continue. Die F-K15 is )>owercd bv 
two Allison J-71 engines. 


Increase Competitive Bidding, 
Congress Tells Military Services 


Washington— Cougrcssioual pressure 
is forcing the milihiry services to in- 
crease competition iu iirocurciiicut by 
more competitive bid eontrjcting, 
stricter justification requirements for 
negotiated contracting and |3articipatiou 
by more firms in negotiations. 

More than 90% of defense business 
in recent years has been by negotiated 
contract. Hearings l3cfore the House 
Amicd Services Committee highlighted 
that all of these negotiatioiis have been 
justified as nccessarv bceause an “emer- 
gency" existed— the emergency declared 
bv former President Truman in Decem- 
ber 1950, wliicii lias never been revoked. 

More than 99,5% of the dollar-vol- 
ume of Ait Eorce and Bureau of Aero- 
nautics contracts arc negotiated. 

'Hie 19-17 Militarv I’rocnicnicnt .Act 
de-clares competitive bidding the 
"policv,” but lists 17 specific exceptions 
under wliich negotiated contraets iniiy 
be justified. One of these is the 
existence of a iiatiimal emcrceney. 
Under other exceptions, tlie secretary 
of the service is required to approve 
the negotiated contract and fonnally 
justiE' it in a report to the Congress. 
Evdsion Charged 

Armed Scn’ices Committee members 
protested tliat the scniccs have not 
only made the negotiated contract the 
"rule,” instead of the exception, hut 
th.at tlicy have circinnventexl the neces- 
sity of reports to Congress by standing 
on the tc'chnicality that an "cnietgcney” 

The services contend that reports to 
the Congress would siibstaiitiatly slow 
the procurement process. 

Defense Department, confrontexl witli 
Ibe House committee's Deccinher re- 
port (AW Dec. 26. p. H). has revoked 
use of the "emergeney" authority for 
negotiated contraets. effective Jan. I. 
But the revocation lists a few specific 
exceptions and one swec)3iug exception 
authorizing the use of the ■'einergency” 
provision for any negotiation "deter- 
mined bv the secretary" of the service. 
Possible Action 

Rep. Carl Vinson (D.-Ga.), Cliair- 
man of the .Armed Services Committee, 
discounted the revocation and said that 
"it still amounts to gmernment by 
loophole— the hole is still there, it is 
just a little harder to see." He points 
out that under the revocation, the 
secretaries of .Army, Navy and the Air 
Eorce could still autliorize am- eoiitract 
to he negotiated. 

Devclopinents indicated at the House 
liearings arc: 


• I'liiactiiiciit of li^islation conclusively 
eliminating the "emergency” authority 
for negotiation of contracts appears 
certain, A measure introduced by 
Vin.son is pending before liis com- 
mittee, and members of the Senate 
Small Business Committee plan to 
sponsor similar legislation in the Senate. 

• Other exemption provisions of the 
1947 Proenrement Act will be re- 
in some instances, this will be to 

take care of negotiations that up to 
now have been justified under the 
"emergency" authority— for example, 
rontracts to promote the participation 
of small business in defense procure- 
ment and encourage contracts in labor 
surplus are-as. 

Ill other instances, the reporting 
leqiiircmcnts on negotiations may be 
udiiccd. Under the 1947 law, reports 
must be made to Congress on all re- 
search and development contracts 
negotiated. There is support to exempt 
rhe research and development contracts 
under $100,000. 

• A flat lequircmcnt that 50% of the 
doliar-vciiumc of defense contracts in 
e.ieli quarter be let by competitive bid 
has support, but enactment of such a 
|3rovisioii is unlikely. Ilic preponder- 
ance of feeling seems to be that it would 
be impossible to administer, and, in 
addition, might hold back negotiations 
in guided missiles, aircraft and other 
key defense procurement. 

• Provision to increase the number of 
firms the services invite to participate 
in negotiatcvl emitracfs can be expccted- 
1 louse Armed Services Committee mem- 
bers expressed fears that the policv 
now is to consider only a few "favorite'’ 
firms in the letting of negotiated con- 

Loriiell Wind Tunnel 
('.locked 4,675 Hrs. in ’55 

Buffalo, N. Y.-'Hic variable density 
wind tunnel at Cornell Aeronautical 
Laboratory, Inc., established a new per- 
forniaiicc record last year with a total 
Ilf 4.675 test liours, an average of almost 
1 3 hours for each of the 365 days- 

Tiie tiiimel. now operating three 
.shift.s a day. six days a week, is used in 
Ihe acrodvnamic testing of scale models 
ot aircraft and missiles at speeds from 
subsonic to low supersonic. Almost 
half of last year's test time, a laboratory 
s]3okesinan said la.st week, was in the 
Ininsonie speed range. 

Tlie laboratory- is now engaged in a 
$2 million modernization program. 
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Defense Policy Reversal Frees 
Machine Tools for Current Use 


Washington— Defense Department 

has reversed its policy on reserve ma- 
chine tools to permit utilization of the 
most modern equipment in current pro- 
duction, 

E'ollowing pressure from the Air 
I'oree, where procurement officials dis- 
agreed with the policy of putting up-to- 
date and efficient tools in storage. De- 
fense has given the individual arme'd 
fortes new power over the tool pro- 

In a "clarification" of policy, Defaisc 
Department said it is .seeking to "pre- 
vent obsolescence and to achieve flexi- 
bility” with these new approaches: 

• Reserve machine tools will be main- 
tained either in packages owned by 
the armed forces or in a central Defense 
Department inventorv. 

• 'The tools in Defense inventory will 
be available for use bv all departments. 

• Packaged tools will be reviewed an- 
nualh- to determine their essentiality 
and possible need for replacement. 

• Wiien industry and the inventory ate 
unable to ptos-idc tools, the armed 
forces can borrow from equipment in 
packages, 

• Each military department will budget 
for its own tools, including those for 
current production, mobilization re- 
serves and replaceincnts- 

Greater Efficiency 

Eollowing an Air E'orcc lead, Defense 
Department acknowledged that the use 
of new reserve tools for current pro- 
duction will result in greater efficienev. 
Ihe policy actually has been followed 
by USAF to some extent, and its pro- 
gram is belics-ed to have had some in- 
fluence on the Defense Department and 
the Office of Defense Mobilization in 
bringing about the neu polics'. 

The ne-\s' program on reserve tools 
is complementary to the recentlv an- 
nounced USAF Industrial Production 
Readiness Polics- (AW Jan. 2, p. 18). 

Actual significance of the new too] 
policy is that it marks final scrapping 
of the so-called Vance plan for main- 
taining a stockpile. The Vance plan 
had bogged down with the realization 
that in many cases it put better tools 
in storage than were being used for cur- 
rent production. 

Short War Concept 

Firm US.AI' l icwpoint that an all-out 
nuclear uar would gi\e the country no 
time to mobilize and get the benefit of 
industrial production from resenc tools 
is a kc\ factor. 

In a short war, a concept that has 
increasing Pentagon support, it is be- 


lieved that USAE' would ha\c to fight 
only with ucapons in an operational 

At best, as dofiiiod in the USAF 
Readiness Policy, niiiiufacturcr would 
be able to deliver only from goods al- 
I'cadv produced and on hand or on the 
assembly line. 

On Nov. 29. USAF announced that 
it is ready, to obligate S52.9 million for 
replacement and modernization of tools 
in use for current production. It was 
cmpliasized that the new tools arc not 
for storage. 

Reason for Reversol 

Evidenth' conrinced of tlie wisdom 
of the US.AE' approach. Defense says 
it has tesised its policy for these rea- 

• To meet changing requirements. 

• To insure the ar-ailability of modem 
tools. 

• To permit flexibilitv in the use of new 
tools and get full benefit from their 
efficiency. 

• To make sure indiistn personnel is 
trained in use of modem tools. 

• To provide a more realistic basis for 
determining requirements and budget 
figures. 

Defense stood by the original Vance 
program but said it was found that it 
failed to provide for current production 
and modernization as well as elimina- 
tion of unnecessary tools from the re- 
serve stockpiles. 

On the financial side, it was pointed 
out tliat the budgets for E'iscal 1955 
and 1956 each included SlOO million 
to be allocated bv Defense Sccrctan- 
Charles F. Wilson for long lead-time 
tools that were to be scaled up and not 
used for current production. 

Budget Picture 

About S84 million ivas rehimed by 
USAF a! unobligated in Fiscal 1955. 
which marks the time when their pro- 
curement officials decided that the 
A'ance pbm was not consistent with the 
short war concept. 

The SlOO million .set aside for the 
tool program in Fiscal 1956. tlie De- 
fense Department said, "is being held 
in aboyanco pending development of 
final detailed plans concerning its 
ultimate utilization." 

It is expected that Congress will 
probe plans for use of this monev in 
consideration of budget figures for 
Fiscal 1957 now on Capitol Hill. 

Meanwhile, the Senate Committee 
on Small Businets reported some critic- 
ism of Defense’s tool program. Said the 
committee: 


• Defense Departruent’s machine tool 
inventors, to pres ide a basis for redis- 
tribution on a priority basis in a future 
emergency, “is far from complete. . . . 
A complete, accurate central imentorv 
of Government-owned machine tools 
and productive equipment is an im- 
perative prerequisite to sound mobiliza- 
tion policies." 

• Despite the "obsolete character” of 
the macliinc tool inventory, "tlie Ex- 
ccuti' c Branch is doing little to correct 
this situation and in a s'ery real sense 
the gos’crnment ins’entorv is a wasting 
asset.” The committee protested the 
recent Defense decision to freeze S70 
million in Fiscal 1955 funds for long 
lead-time machine tools for the Air 
E'orce and the $100 million in Fiscal 
1956 funds for the three military 

NaA V Seeks $2 Billion 
ForPlaneProeurement 

Washington— I'’iseal 1957 Defense 
Department budget, submitted to Con- 
gress this week, includes a Nary request 
of S2 billion for aircraft procurement, 
according to Navy Secretary Charles S. 
Thomas. 

Naw aircraft appropriation for the 
current fiscal vear was S750 million. 
The Sccrctarv' said the amount was 
low for E'iscal 1956 because of money 
on liand due to cancellation of some 
contracts awarded during the Korean 
war. Tliis was a reference to the 
McDonnell F3H Demon and one ver- 
sion of tlie Chance Vought F7U 
Cutlass and cancellations of turbojet 

IccECtarx- Thomas also confirmed 
prexious reports that Navy will seek 
funds for a small atomic-powered 
cruiser and indicated the next budget 
request, for Fiscal 1958, will include 
|3lans for the first nuclear-powered air- 
craft carrier. 

lie reported "great progress" on the 
development of an atomic-powered air- 


ODM Reemphasizes Policy 
On Three Scarce Metals 

Priorities on steel, copper and alu- 
minum for use in the defense and 
atomic energy programs will be re- 
stricted to those specificallv authorized 
bv the Office of Defense NIobilization, 

In a new order that does not re\'ise 
current policy. but reemphasizes the 
curbs on priorities, ODM said there is a 
eurrent shortage of the three metals in 
the cis'ilian economy. It was pointed 
out that the granting of priorities out- 
side of defense and atomic needs could 
result in unfair treatment of some con- 
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Restriction of Renegotiation 
Actions Urged by Committee 


Washington — Renegotiation should 
be restricted to guided missile and other 
highly technical defense contracts which 
cannot be negotiated with reasonable 
exactness, tlie Senate Small Bu.sincss 
Committee urged in its annual report. 

Kven in the '’small number of dra- 
matic cases.” the committee suggested 
there arc alternative methods of dealing 
nitli the problem of excessive profits 
and raises the question as to whether 
the cost of renegotiation is justified. 

I'roin October 1951, through De- 
cember 1954. approximately S252 mil- 
lion was returned to the U.S. Treasury 
as a result of renegotation proceedings, 
and the adininistratise costs of the Re- 
negotiation Boiird for the period totaled 
S14 million. 

"Iloweser, thc-sc costs do not reflect 
the much greater administratisc costs 
borne by the contractor in keeping ex- 
acting records and accounts, wliicli cost 
is nut only tux deductible but is also 
passed on to the Goscmnicnt in the 
price paid for the item or the work 
which has been contracted for.” Small 
business Committee pointed out. '’Esti- 
mates fix tlic costs to the contractor in 
complying with the requirenrents of the 
Renegotiation Board at roughly S175 
million, furthermore, to obtain the 
true net fiscal picture, from 52 to 80% 
of the S252 million which the board 
states it has rccouiKd. must be de- 
ducted, as this would probablv have 
accrued to the Co'cniment anyway, in 
the form of corporate taxes on earnings. 

had not renegotation claimed it.” 

Committee Recommendations 

As aiternatis'cs to renegotiation to 
control excessive profits on procure- 
ments such as "B-52s, guided missiles, 
rockets, and other \arious multi-million- 
dollar items,” the committee proposed 
these three metliods: 

• "A more proper and efficient forecast- 
ing and timing of requirements would 
eliminate many of the so-wllcd cmcr- 
gcncs sitirations which so often dot the 
procurement scene. 

• ’’All negotiated contracts should con- 
lain a price redctcmiination clause 
wliich would allow contracting oRieers 
to satisri’ themselves throughout the 
pcrfonnaucc of the contract that ])riccs 
and profits were not excessive. 

• Greater use of adsertised, com- 
petitive bidding by the military services 
would guarantee more price competi- 
tion on all procurements and most ade- 
quately protect the public interest." 

Renegotiation is minimizing the par- 
ticipation of small business iii defense 
business, the committee claimed, be- 


cause of the Renegotiation Board’s pol- 
icy of allowing prime contractors a 
%nia!lct percentage of profit cm the por- 
tion of a contract subcontracted than 
on work done under his own roof. 
Situation Changed 

■’Naturally, whenever possible, the 
prime contractor w ill retain work in his 
own plant e\cn though he inight ob- 
tain the product cheaper by subcon- 
tracting to a smaller business.” the com- 
mittee commented. " Ihc damage to 
both the small subcontractor and also 
to tlie Govcmnient through higlier 

Renegotiation was justified during the 
early days of the Korean eniergency 
when time was an os’cr-riding factor in 
defense negotiations, the committee 
obsersed. but added that "this picture 
has now materially changed. Today 


Philadelphia — Piasccki I Iclicoptcr 
Cotp.’s YIM6.A. world’s largest tur- 
bine-powered helicopter, has crashed 
and burned. Two company pilots were 
killed in the accident. 

Indications late last week, witli the 
nnesHgation still incomplete, were that 
an in-fliglit failure of test equipment 
niay have .started breakup of the huge 

ITie test equipment failure, bcliesed 
to have been in the tail pylon, could 
liavo resulted ill failure of a prime com- 
ponent. The exact cause and sequence 
of failures is undergoing further .study 
hv the company and U. S. Air Force. 

Knginects conducting the imestiga- 
tion base recovcied a substantial 
amount of tlie instruments and fliglit 
recording data with a generous amount 
of information on the helicopter’s per- 
formance up to the time of tlie accident. 

Thc flight was held to determine 
the aircraft’s seixiee ceiling at normal 
toss weight. Pilots Harold Peterson, 
r.. and George Callahan, sictinis of 
the cra.sli. took tlie aircraft to 24.300 
ft- This altitude is equal to tlie world 
helicopter altitude record held by the 
Sikorski’ turbine-powered XlI-59, 

The aircraft was put into autorota- 
tion and a normal partial power descent 
u-.is made with the pilot reporting to 
the Piasccki flight tc.st radio tower at 
Philadelphia cvciy 1.000 ft. At about 
1,800 ft. tlie pilot reported he was 
turning full power back on and would 


tlierc ate hundreds upon hundreds of 
firms indicating a willingness to com- 
pete for all but the most complex de- 
tense contracts. . . . Competition, the 
greatest single deterrent to the danger of 
exorbitant prices on defense contracts, 
is hard at w ork in the economy and lias 
matcriallv Icssaied the very dangers the 
Renegotation Act was designed to com- 

llic four-year lag in renegotiation de- 
terminations, it was pointed out. has 
forced firms to keep reserves which 
might have gone into expansion. 

Other points made in the small busi- 
ness report were; 

• \\’hile the net value of defcn.se spend- 
ing incrc-.iscd S3 billion from I'lscal 
1934 to Fiscal 1955, the small business- 
man received only 10% of that increase. 

• Large business is still receiving the 
lion’s share of progress payments. .\1- 
thougli 43.8% of the number ot con- 
tracts upon which progress payments 
are outstanding are with small-business 
men, actually only 5.3% of the 528. 3 
billion of contracts with outstanding 
progress payments is held by them. 


start returning the copter to the ramp. 

.At this point the helicopter broke 
and fell in three pieces, which scattered 
on botli sides of the New Jersey Tuni- 
pike near W'oodstown, N. f. 'The for- 
ward section burned. 

So fat, the investigation has turned 
up no sign of a powerpkmt malfunc- 
tion. A company spokesman said 
Allison representiifii'cs were assisting 
in the study of the wreckage of the 
two YT38-A-3 turbine engines. 

Investigation lias included c|ucstion- 
ing of about 20 witnesses, analysis of 
the wreckage and study of instruments 
and film recovered, Obseners in a 
fixed-wing chase plane that had been 
accompanying the helicopter were of 
little help because tlie jilanc was turn- 
ing awai' at the instant of the accident. 

Don R. Berlin, president of Piasccki. 
said the accident in no way alters the 
comijany’s belief that the YH-16A is 
a sound project. W'ork will continue 
on the original YH-16. first powered 
by two R2180 piston engines. Tliis 
aircraft now is being changed to a 
turbine-powered lersioii witli two .Alli- 
son T36 engines. 'Iliey have more 
liotscpowcr than the T38. It will be 
designated the YI1-16B and will be a 
|)rototvpc of the production version. 

I’hc wrecked aircraft made its first 
flight last July and had flown about 32 
hours. It liad been tlirniigh much of its 
test program and claimed an unofficial 
helicopter speed record of 166 nipli. 


Test Equipment Failure Believed 
Cause of Piasecki YH-16A Crash 
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Fourteen years ago EEMCO started in a small way. Today 
it is one of the nation’s principal designers and producers 
of special motors and linear and rotary actuators for air- 
craft and pitotless missiles. 

This forefront place has been achieved because, 
continually since 1942, EEMCO has special- 
ized exclusively in manufacturing these pre- 
cision components. It has done nothing else! 
EEMCO's leading position has been consistently maintained 
through outstanding service rendered to every customer. 
EEMCO units are used by a majority of the airframe and 
related manufacturers in the aircraft industry who appre- 
ciate EEMCO high-quality standards, dependable cost-con- 
trol methods, and on-time deliveries. 

Design and production specialists at EEMCO continue to ' 
provide designs and prototype models of motors and 
actuators. These, notably, are in the desirable light-weight, 
high-output ratios so vital to modern jet aircraft and pilot- 
less missiles. And EEMCO produces them in quantity for 
approved Army, Navy amt Air force models and for most 
late-design commercial airliners. 


Designers 
and producers 
of motors, 
linear and rotary 
actuators 


Electrical Engineering 
and Manufacturing Corp. 
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Proven Gilfillan GCA Quadradar 
Now in Global Operation 


MISSILE ENGINEERING 



Tales Integrates Terrier Frame, Ramjet 


By Duvid A. Anderton 

The Tales ramjet-propelled missile 
designed for naval anti-aircraft use is 
tlie integrated result of two successful 
developments originating in the Bum- 
blebee missile program sponsored by the 
Nav/s Bureau of Ordnance; 

• A supersonic ramjet engine designed 
for speeds above Mach 2 and controlled 
in its flight patli by a highly developed 
fuel system. 

• A supersonic beam-rider missile, the 
Terrier, now entering service with the 
Atlantic fleet as a main battery on the 
converted guided missile cruiser, the 
USS Boston. 

Talos is now in production with Ben- 
dix Aviation Corp.’s missile division as 
prime contractor and McDonnell Air- 
craft Corp. building the airframe. In- 
ternal guidance equipment is being 
built by the Farnsworth division of In- 
ternational Telephone & Telegraph. 

A land-based version of Talos is un- 
der development with the Radio Corp. 
of America prime contractor for the 
specific application of the Talos system 
to defense of land targets. 

Talos Layout 

Basic configuration of Talos resem- 
bles that of Terrier from which it was 
derived- Diameter of Talos is larger, re- 
sulting from the design choice of an 
integral ramjet powerplant rather than 


the podded type used later by Boeing 
on its Bomarc interceptor missile, 

A set of four trapezoidal wings ar- 
ranged in a cruciform pattern around 
the body provide both lift and control 
forces. Fixed tail surfaces, modified 
from a delta shape, provide stability in 
flight and mount antennas or Bares for 
tracking. 

A single booster rocket accelerates 
Talos to a speed where its ramjet en- 
gine will operate. 

The 'J'alos ramjet engine uses a cen- 
tral conical body and an annular cowled 
inlet. Presence of the central spike 
forces a diagonal shock wave in super- 
sonic flow that reduces the Mach num- 
ber at the cowl inlet, which is behind 
the shock. The geometry of the central 
body also defines the downstream ex- 


pansion of the subsonic diffuser por- 
tion of the ramjet and probably mounts 
the flamcholdcr at the entrance to the 
combustion chamber and to the up- 
stream fuel nozzles. 

Guidance and control equipment, 
fuel and warhead are located in the an- 
nular structure surrounding the forward 
portion of the ramjet and in the central 

The advanced I'alos configuration 
shown on the cover picture does not 
have the latest engine, although the 
aerodynamic layout is conect. 

Talos Hisfory 

'I'alos owes its origin to the Japanese 
kamikaze bombers of the closing days 
of World War 2. It was obvious then 
that conventional anti-aircraft arbllery 
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Here’s what 



you’ve been 
looking for... 



A GEAR HEAD SERVO MOTOR WITH 
low INERTIA...IOW BACKIASH 
AND A BIG PLUS IN FLEXIBILITY! 


Norden-Ketay engineers design quality precision 
components that meet all your requirements. By 
combining low inertia and low backlash with new 
flexibility in servo motor design, Norden-Ketay 



(MILE-5272A). 

AVaiLAILE IN VARIOUS SlZU-11, 15. 18. Other sizes E 
on special order. 

For complete details write for data file ifOSIC. 


-from 5:1 to 10,000:1 by 
ish restricted to less 

design offers quick etisy 
itary specifications 

failable 


7'Jorden-J^etay Corporation 

Precision Components Division: 

Western Division: 



BUMBLEBEE ninifct flight tetri hcgsii in 
195-t with six-inch units like two above. 


\v;is out as a defense against tliis kind 

In Xoteinbcr 1944. the Bumblebee 
project was fnnncd at Johns llcipfcins 
University's Applied Phvsies l-aboraton'. 
with a general objccti\c of studying rc- 
si'iircli and dcvclojnncnt on guided mis- 
siles. Ihrst specific goal of the Bumble- 
bee project was the development of 
ramjet-propelled supersonic missiles 
fitted with practical guidance systems. 

b'irst hast was to dcs’clop free flight 
and ground facilities for ramjets and 
test vehicles. l„itc in 1944. a one-inch 
l.nimcr test rig was operated, and by 
May 1945. full-scale simulated flight 
was possible in a six-indi test chamber. 

I'light testing began in 1945 with the 
firing of nini-ounring ("cold") ramjet 
models to studs’ drag, stability and con- 
trol. In October 1945, the first experi- 
mental verifie-.ition of ramjet accelera- 
tion in siil>crsonic flight wa.s demon- 
strated b\ a Bnniblebee test \chicle of 
six-inch diametcr. 

Flrst Big Rgmjel 

By the end of 1946, Bumblebee’s 
first IS-in. ramjet test vehicle was suc- 
u’Ssfully laimelicd- It burned kerosene, 
limctinncd smoothh’ and accelerated to 
:i sjieed exceeding Mach 2. 

'Ilieso tests were low-altitnde rims, 
and demonstrated ramjet fca.sibility 
luorc than any other particular param- 
eter. Oscr tlic long months to follow, 
.U’l, .scientists and technicians refined 
and imprwed tlic test vehicles to better 
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New Departure is bringing to bear the most extensive facilities 
in the industry for the research, development, testing and 
production of ball bearings for jet and turboprop engines 
. . . bearings made of heat-slabilized baU bearing steel and 
special high-temperature alloys for maximum service at elevated 
temperatures and high speeds . . . ball bearings designed to 
operate under adverse conditions of lubrication . . . bearings 
fully capable of taking the heavy thrust loads existing in high- 
performance jet and turboprop engines. 

Indication of New Departure’s knowledge and experience in 
the production of the specialized bearings required for modem 
aircraft performance is the split inner ring types shown above, 
beingmadefor all the major jet engine manufacturers in America. 


NEW DEPARTURE 


DIVISION OF GENERAL MOTORS 


BRISTOL. CONN. 





PTo'w! Ii’lnest ra-dio and electronics 
service center for iDvisiness aircraft! 



yiSIT OVR SHOPS at the Jnlemaiional Airport in Los Angeles. Meet our 
urtsurpnsseil slaB of elecironirs engineers and FCC lechnkians, all thoroughly 
ojperienced in aeronouiical communications. Examine the finest equipment and 

No expense has been spared at the new AiResearch Aviation 
Service electronics center to provide business aircraft with 
the kind of complete service facilities previously only avail- 
able to the airlines. 

This department is completely set up to handle radio sales, 
engineering, design and installation, as well as the service 
and repair of aeronautical communications and navigational 
equipment. We are CAA certified for Class I and Class II. 

A complete line of electronic equipment and parts is 
stocked for immediate delivery. Brands include COLLINS 
- BENDIX - WILCOX - RCA -SPERRY- ARC. 

SPECIALISTS IN AIRCRAFT SERVICE AND CONVERSION 


THE (CARRETT) CORPORATIOM 


AiResearch Aviation Service Division 

Los Angeles international Airport, Los Angeles 45, Califernia 
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FLEXIBLE 
SHAFT 
IDEAS for 
ENGINEERS 

Flexible Shafts are the key to 
many remote control problems 

Space, operating and servicing requirements 
are readily met with S. S. White Metal Muscles® 


their altitiulc pcrfnnnnncc and their 
fuel control systems. 

.Meantime, one ot the Bumblebee test 
sehides, a roeket-prupcik'd airframe 
used to dcs'clop stability and control 
jwtameters, was t.iLeii off test status 
•iiid further refined as an iiitctim missile 
to be called Terrier. 'I'his vehicle and 
its beani-rider guidance system were 
available before the scheduled date for 
a complete Talos system and subse- 
t|ucntly branclicd off from tlic Bumble- 
bee program to become a missile sys- 
tem in its own right. 

Tlie ramjet engine development pro- 
gressed to the point wlietc it could also 
be called successful, and the final step 
was taken, 'fhe successful ramjet engine 
was integrated into the successful air- 
frame and guidance system, and the 
I'alos was bom, 

During the years, more tlian 20 or- 
ganiaations lias'c made specific contribu- 
tions to tlic Bumblebee program. In 
connection with tlic projiulsion pliasc 
of that work, these groups have made 
iiotcwnrtliy contributions; University 
of N'irginia, Unisersity of Wisconsin, 
Princeton University, University of 
Texas. Ksso Research and Knginccting 
Co. (whose relation witli the ramjet 
work at an early stage resulted in at least 
cne Bumblebee vehicle being renamed 
tlic ICssoBcc), Convair Division of Gen- 
eral Dynamics Curp.. Bendix Aviation 
Cotp., Kxperiment, Inc. and McDon- 
nell Aircraft Corp. 

.Anna Walkout Ends 
With New Agreements 

American Bosch Anna Corp. lias 
signed three-year contracts witii its 
tlircc unions, settling a three-month old 
strike- Under the agreements, the lin- 
gineers Association of Anna received a 
2i% per year boost, while tlic factory 
.md clerical workers' unions (lUE-Ah'L- 
CIO) obtained an increase of five cents 
per liour per year. The engineers union 
lidd out for more than a month after 
pgrccnient was reached with the lUE, 
battling oi'cr contract revisions wbicli 
Arnia sought, some of which it re- 
portedly won (AW Oct- 24, 195J. 
P- 7). 

Curtiss- Wright Acquires 
Propulsion Research 

Propulsion Research Corp., Santa 
Monica, Calif., has been acquired by 
Ciirtiss-Wriglit Corp- 

Propnlsion Research, which will con- 
tinue to function as an independent 
corporation, is engaged in the research, 
design, testing and project management 
of primary propulsion units and in tlie 
design, development and production of 
accessoiv equipment (AW Nov. 14, 
1955, p. 49). 



or less frequent adjustment from the 
outside. This comes under the heading 
of remote control. 


There are various ways by which 
remote control can be accomplished. 
The simplest, of course, is to mount the 
element requiring control on the inside 
of the equipment case or housing with 
its shaft extending through for manual 
or automatic operation, 



However, such direct connection is fre- 
quently not feasible. Factors of space, 
circuit efficiency, ease of assembly and 
of servicing must be considered. This 
applies also to the selection of the 
method of control to use. 

An S.S.White Remote Control Flexible 
Shaft maket it possible to satisfy these 
requirements in ou extremely simple 
manner. In place of comparatively com- 
plicated gearing, universal joints and 
similar eojiirivanees, a single sel/-eoii- 
tained, easily applied flexible shaft does 
the trick. 



But simplicity is only one advantage 
the flexible shaft offers for remote 
control. Perhaps its most valuable ad- 
vantage is the freedom it gives the 
designer in locating the controlled ele- 
ment and its control knob or dial. 

The flexible shaft permits the farmer 
to be placed tuherever desirable to 
secure top equipment efficiency, ease of 

servicing. At the same time it allows 
the control to be moiciiled in the most 


Another big advantage is the fact 
that it eliminates the need for accurate 
alignment of connected parts. 


FLEXIBLE SHAFT DATA 
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PLANE 

Learstar 

FLIGHT 

Gander, Nftd. to Paris 

DISTANCE 

2570 mites 

TIME 

8 hours, 50 minutes 

SPARK PLUGS 

CHAMPIONS! 



Whether your destination is Paris, France or Paris, Ky. . . . 

CHAMPION PERFORMANCE IS IMPORTANT TO 
ALL EXECUTIVE CRAFT OPERATORS! 


Executive aircraft get around these days as 
witness the performance of tlie Charles B. 
Wrightsman Learstar: 8 hours, 50 minutes 
between Gander and Paris. And because the 
planning department of Lear Aircraft Division 
tests and selects spark plugs on the basis of 
dependability and long life, every Learstar 
delivered has been Champion-equipped. 

Whether your flying is ocean-wide, country- 


wide or just over the coxmty line, you deserve 
the added performance, economy and security 
engineered into every Champion spark plug. 
You get all three because Champions are 
built by the one company that devotes all its 
resources solely to manufacturing spark plugs. 

In the air only the best is good enough! 

Champion Spark Plug Company, Toledo 1, Ohio 


The World Flies 


Spark Plugs 


AERONAUTICAL ENGINEERING 


Operations Knowledge Keys Safe Design 


By Ralph H. Miner* 

Two-thiids of the task of aiiciaft accident prevention lies within the re- 
sponsibilities of the de.sign engineers. 

'fhe most prodigious effort by operational personnel can yield at best only 
a one-third r<kltiction in aircraft accidents. 

What is needed is a higher level of air-operations consciousness among 
aeronautical engineers. Tbis may best be accomplished by an o^anic change 
in the base now used for engineering decisions. 


Hie scheduled airlines arc considered 
by insurance houses as normal risk, 
with premiums comparable to all other 
forms of transportation. After several 
years within their present 200 to 400 
knot performance regime, the sched- 
uled airlines have acliieved operational 
stability— that comfortable |>oint at 
w'liich casual, steady-state refinement 
can take place— as evidenced in the 
safety record of thr commercial sched- 
uled airlines. 

On the other hand, since January 
1954, several thousand serious acci- 
dents have been experienced by our 
military air services. It would not be 
proper to compare the military accident 
picture with tire commercial accident 

The Accident Picture 

In connection with the military’s 
current 500 to 700 knot pcrfonnance 
regime, the accident picture shows that 
operational stability has not yet been 
obtained. This operational stability will 
be attained, but a serious concern is 
that production plans for the inhabited 
aircraft of the next era— those in the 700 
to 1,000 knot regime— arc proceeding 
without a current background of opera- 
tional stability. This is a significant 
point in considering the design engi- 
neering organiaration. 

In missile activities, it is difficult to 
compare "gross accident picture" with 
“performance regime," However, a 
couple of general observations should 
be sufficient. 

The missile business is fraught witli 
a dial frustration. We arc not onlv 
attempting a quantum jump to an 
extreme performance regime with ail 
the inherent material difficulties im- 
plied in this, but we are fiving these 
machines with an absolute requirement 
that everything be tight before it leaves 
the ground. There are manv inisad- 
venture.s in surface launched guided 
missile operations. But the inordinate 
• Head, Staff Engineering \fissiic Systems 
Division, Lockheed Aircraft Corp. 


apprehension, both of malfunction and 
of the tremendous forces involved in 
reaciiing for extremes in performance, 
has netted a nearly perfect safety record. 

If tlie aeronautical engineer can Icam 
to do his job without a catch-all liuman 
pilot to lean on, wc may well engender 
engineering disciplines that will be in- 
strumental in realigning engineering 
policies in the inhabited aircraft field. 
In any case, operational stability in 
tlie missile business is still far down the 

Forward and Backward 

In short, fhe state of aeronautics as 
a whole reveals that a phenomenal 
growth in pcrfomiance can be con- 
trasted with a steady retrogression in 
operational stability. 

This growing instability in the opera- 
tional arena is a direct function of in- 
sufficient air operations consciousness 
in aeronautical engineering. 

From the earliest days of powered 
flight up to the early years of World 
War II, the man in the operational 
arena— the pilot, the Right crewman, 
tlie ground crewman— was considered 
by the design engineer to be an inex- 
liaustiblc reservoir of operational in- 
genuity and integrating skill. And at 
the time he was just tfiat. Tlic opera- 
tiona! man readily endorsed tlie engi- 
neer’s viewpoint, for the operator was 
well within liis potential capability. 
The engineer would ask him to go 
higlier and faster, watch a few more 
dials, piisli and pull a few more han- 
dles. 

The same held in the ground- 


Ralpli H. Miner, author of this article 
beginning on this page, has headed the 
staff engineering of Lockliecd Aircraft 
Corp.'s Missile Systems Division since 
March, 1954. He also has been asso- 
ciated with North American Aviation, 
Inc., Northrop Aircraft, Inc. and Mat- 
quardt Aircraft Co. 


support pliasc of air operation. The 
ground-support crewman's problems 
were not great. Tools, maintenance 
equipment and checkout equipment 
were straightforward adaptations of 
readily available materiel. Internal 
density of the aircraft was quite low 
and readily attended even by sub- 
skilled support personnel. 

Higher Performance 

Year after year the engineer worked 
for higher performance, tossing un- 
corrclatcd operational considerations 
on tlie sliouldcrs of the operational 

Unfortunately, this innocently estab- 
lislied working relationship between 
engineering and operations gradually 
became a deeply rooted engineering 
precedent. 

These were tlie "airworthiness" years, 
so to speak, witli man reconciling a 
powered machine to a new medium, 
lliese were the years in which the 
airplane’s needs for greater performance, 
for greater structural integrity, for 
greater aerodynamic efficiency legiti- 
mately exceeded the needs of those 
who operated them. 

This gave premature birth to a new 
technology. Career areas were charted, 
a giant new industry launched, uni- 
lersity aeronautical engineering courses 
established. But all this was done with 
no operationally oriented conceptual 
effort. 

In sliort, we are enduring an aero- 
nautical technology which is concep- 
tually incomplete, a technology whicn 
is desperately in need of orientation 
from an operational point of view. 
Corrective Measures 

Corrective measures must be aimed 
toward attaining operational stability 
witliout a sacrifice in performance. Wc 
can embrace any performance regime, 
but we will have to pay something to 
achieve both performance regime and 
operational stability. TTiis price will 
be both in time and in the temporary 
disturbance associated with appropriate 
policy realignment. An incisive policv re- 
nlignmeiit could reduce the time loss to 
a point where it would appear insignifi- 
cant in the liglit of increased cifective- 

The directive force in design engi- 
neering must be air operations con- 
sciousness rather than performance con- 
sciousness. 

To begin with, an Operational Suit- 
ability Staff would be established re- 
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porting to the Director of Eiiginectiii|. 
Initiaily. this office would li:ue bofti 
staff and line autluirity and would ser\ c 
the Director of Engineering as a de- 
vice for maintaining full cognizance 
of all njserational considcratiisns that 
should influence the design. 

This does not suggest anv immediate 
modification of the teinainder of the or- 
ganization. Classical functions such as 
aerodynamics, structures, propidsion. 
electronics, systems analy.sis and engi- 
neering test rcnuiin luicliangcd. But 
none of these groups may move tovsard 
problem resolution witliout authori- 
tative monitoring by the Director of 
Engineering’s Operational Snitabilitv 
Staff. 

The O|x:rational Silitabilitv Staff 
would be manned by senior engineers 
and scientists who base placed their 
classical teelmical background in a 
subservient tnle. They would have skills 
acquired in actual military operation of 
all types of inhabited aircraft and 
guided missiles as well as in military 
operations research. 

Some of tlic specific skills from these 
two br(Hd areas wmdd be: intelligcnee. 
reconnaissance, defense, tactical air, 
strategic air and training, logistics, crew 
.systems and human factors, coinnumica- 
tions, air traffic control, navigation, 
meteorology, gcopbvsics. ground siqj- 
port equipment, statistics, economies 
and social sciences. 

'I'hc major job of the Operational 
Suitability Staff is to iiisiitc that each 
act of design takes place in an "Oiscra- 
tional Engineering laiboratory" and to 


insure that all designs reflect due con- 
sideration of "operational time and mo- 
tion" liinitatioiis- 

Tiine and motion in the user's u|>cra- 
tional environinent are the missing con- 
ceptual link in maturing our aeronauti- 
cal technology. 

Design Approach 

An engineer is going to design a pro- 
totype of a new 1,000-knot all-weather 
interceptor— an interceptor which will 
operate in the foial wea|)on system en- 
viromnenl as modeled in the Opera- 
tional Eiigineering Laboratory. The 
engineer will have all the assistance 
he needs but this assistauee will be 
strictly air-operations oriented. All 
major design decisions— and most of 
the detail decisions, for that matter- 
will he imixrsonally refereed bv time 
and motion in the operational envirnn- 

Eirst. from bis manv vears of ex- 
perience and design judgment, the en- 
gineer drafts a qualitative sketch of the 
geometrv- of the over-all airidane. His 
first .sketch is a rough hewn version of 
an all-wcathcr interceptor tliat will 
a|)proxiniate tlie required pcrfonnancc. 
I'raditionaliv, the acrodvnainies depart- 
ment now would shave the rough-hewn 
air|>lane down to a sleek, maxinium- 
[jcrformancc envelope. But the require- 
ment calls for operational suita(>ilitv- 
ju.st as much as pcrfomiancc; and you 
cannot have both if aerodynamic refine- 
ment occurs early in design. 

Drawing on the skills in the Opera- 
tional Silitabilitv Staff and utilizing the 
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facilities of the Operational Engineering 
Laboratory, the engineer will, in effect, 
fly his rough design bv making a time 
and motion schedule for cacli succeed- 
ing design refinement. 

One of tlie design isaramcters the 
engineer must have in the back of his 
mind all the way through the design 
effort is aerodynamic stability. Top per- 
formance and operationally suitable 
aerodynamic stability are not always 
compatible. Therefore the first time 
and motion effort will be aimed at de- 
termining an appropriate aerodynamic 
stability parameter. 

Since this is the engineer’s first de- 
parture from a traditional design ap- 
proach, the Operational Suitability 
Staff will Erst guide him in contrasting 
the company’s experimental test en- 
vironment with the military user's op- 
erational environment. Since the time 
and motion factor has never been 
critical in the company’s flight envi- 
ronment, this comparison will give the 
engineer a feel for the scope of time 
and motion as a prime design betor. 
Flight Comparison 

To begin with, the company’s ex- 
perimental test pilot has a flight 
scramble time of anywhere from three 
hours to three days;— the military pilot 


has a flight scramble time of only 

The company pilot taxis out singly 
with lots of time and plenty of room 
for lateral motion on the taxiways;— 
the military pilot taxis out with other 
fighters, hurriedly, with little time and 
highly restricted lateral motion on the 
ta.xiways. 

The company pilot swings on to a 
seven-mile runway after spending lots 
of time getting ready for takeoff; ceil- 
ing and visibility are unlimited and 
the sun is shining brightly. The mili- 
tary pilot is cleared with virtually no 
readiness time onto a one-mile runway; 
ceiling is 500 feet, visibility one mile 
with light rain and it is night. 

The company pilot, with a physical 
dexterity and mental .facility bora of 
several thousand flying hours, leisurely 
takes off into the bright sunshine; the 
military pilot, often with only a few 
hundred hours of experience, charges 
off into the night and, with no time for 
contemplation, is immediately engulfed 
in the overcast. 

The company pilot is at 10,000 ft. 
vi’ith seven miles of runway in plain 
sight over his left shoulder. Suddenly 
he realizes the tip tanks are not feeding. 
He will have to abort the flight. He 
makes a leisurely pass over the field. 
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The lightest, smallest, mightiest 
storage battery in the world! 


VARDNEV ELECTRIC CORF. 

40 Leonard St., New York 13, N.Y. 
“Pionuers in Compact Power" 

U.S. Pol.-.. igivjs T.6.C. 
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Bumblebee Profile 


Studies of wing-body iiitctfereiicv at Mach 2 flow arc aided by pictures such as this 
sclilieccn photo of n typical model in Navy Bureau of Ordnance’s Bumblebee program. The 
photo shows the shocks and furbuleiicc caused by the (our cruciform wings at 4S-dcgtce 
toll attitude. From the picture, apparently the wings arc at about 10 d^tecs incidence. 
Four separate organizations have a hand in this phase of the Bumblebee project: Johns 
Hoph’ns’ Applied Physics Laboratory, which has the overall Bumblebee responsibility; 
Cornell Aeronautical Laboratory, which is ninning this study; BuOrd. which is paying for 
the Bumblebee project and owns the Daingetficld. Tex., wind tunnel where the tests ate 
being conducted; and Couvair, which operates the tunnel for the Navy. 
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1956: BIG YEAR FOR TITANIUM 



in increasing output fast enough to meet demand. 

We plan to double capacity in 1956, and this expansion 
program is already underway. Both in quality of metal 
and in service we are anticipating requirements. 


The past year has seen a "breakthrc 
of titanium. Quality and dependal 
to high levels. Improvements have > 
quality metal shipped only a year ; 
specifications today’s titanium me< 
Thus in 1956 major aircraft and ji 
committed to titanium in large q 


for high quality. We supply vir- 
rcraft and engine builder, and 
:ting companies- Call us now for 
ur requirements for titanium and 
itrip, rod, bar, plate, and other 


tually every n 
hundreds of su 
advance planni: 
titanium alloy 




FASTENER CORPORATION 

22 Spring Valley Roail, Paramus, N. J. 
WEST COAST OFFICE: S4tO WILSHIRE BLVO. 
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with a wide sweeping pattern; "No 
use crowding the pattern.” he tliinks. 
■'Wliiie this thing goes like hell, it's not 
utccsKirih II clea^tfully stable thing 
with liiiuliiig gwt, fairing doors, and 
stuff hanging out the bottom. Better 
not let too inuth time go by on gear 
extension either— that aft retracting nose 
gear is a little slow on extension.” 

So with a long, straight-in approach 
and plenty of speed to work with, a 
casual landing is made half-a-inilc down 
a dr\, sc\'en-milc runway. This is a 
flight in the company's test environ- 


Milifory Problem 

In contrast, look at the military 
pilot, lie has just broken out on top 
at 10,000 feet, the moon is shining 
briglitiv and he has drawn a deep 
breath of relief, for he plans to use a 
clear wcatlrer alternate base after he 
completes his mi.ssion. He suddenly 
realizes his tip tanks are not feeding, 
and tlic mission will have to be aborted. 
Tlic military pilot ssill now be asked 
to do more things per minute than 
he is euiisisteiitlv able to do. and he 
is living only a subsonic jet figlitcr. 

Since he is aborting tlic flight under 
night-instrument conditions, his first 
.stC|3 is to continue his climb-out on a 
predetcmiiiicd course. He contacts the 
lower. re|xirts conditions, and requests 
landing m.structions. He then handles 
the following sctjiience of cvcaits; He 

instriK'tions, requests Ground Con- 
trolled Approach. inletcc|>ls uuthmiiul 
track and turns to outbound heading. 
He ieiels off at CO.IlOO fc'ct. trims air- 
craft, reduces power. He turns left 
90 deg., rolls into 2"0 deg. right turn 

and intercepts inboiiiul track. 

At marker, he applies fiO'^i' [lower, 
coiitact.s .\|)ptcKieh Control and assimi- 
lates further iustnietiiins. He extends 
disc flaps; at ISO knots, he puts wheels 
down, puts flaps down, and establishes 
IfiO knot dc.sceut. At 10.000 feet he 
starts ISO deg. turn, contacts Ajiproach 
Ciintrol and assiniiiatcj. iiistructions- 
Hc contacts Traffic Controller and 
assimilate.s further instructions- He puts 
gear up; flaps up at 1,000 feet above 
desired ;iltitiide; dive in at 200 

feet above desired altitude. He Ics’cls 
uff, adds power, intercepts inbound 
lieiiding, turns to heading given by Traf- 
fic Controller. 

I le turns downwind, executes pre- 
laiidiiig check: gear down, jxirt flaps, 
green lights, pressure up. He turns onto 
base, contacts Final Controller, lets 
down 900 feet. He turns onto final, 
adjusts to descent speed, receives final 
instructions. .At glide path, he redvtces 
posver. drops nose, makes corrections 
in glide slope, makes corrections in 
azimuth. 

On sighting the field, he turns on 
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maintenance time 
lYMORE 

Oaff^LATFORMS 

:, they find that by us- 
... Work Platforms for 
Aching high levels on larger planes 
— save money and cut maintenance 
20%. The platforms are simple to 
mount and provide easy movement 
around the engine or other parts of the 
plane being repaired. And mechanics 
can lake all their tools with them to 
eliminate running up and down. 

Atlantic Aviation Service uses several 
types of Ballymore work platforms, 
either singly or grouped together so 


hmding lights, extends full fla|JS, ex- 
tends dive flaps, establishes sink mte, 
rounds tiff late, touches down hard and 
.sto|)> gingcTly on the far end of tiic 
wet runway. 'I'his time he made it- 
Forttmately, he got away witit several 
errors which occur as natnr.il bv-prod- 
ncts of a "timc-s;itaratcd” operational 
cnvininmeiit. 

Ill the brief period of tinte allotted 
for thc.se events, the inilibtrv pilot 
will base ehecked liis instnimcnts at 
a rate of nc-arly 200 per minnte. In 
the presence of min. air tirrbulencc and 
darkne.s.s. he will have interpreted these 
readings ami applied control forces for 
definite corrections in flight path and 
attitude at a rate of about 50 per min- 
ute. He will lunc res|)ondeti to. actu- 
ated. or concerned himself with orcr 
200 c'ock|)it iu.stmmcnts, indicators, 
lesers, and switches. 

At the point he stops his aircraft and 
clears the nniway, he will has’c made 
more than 1.000 major ;md minor dcci- 
.sions and 2,000 Icser, switch and 
control actuations or deflections, all 
com|)aetcd within an unintcrrnptablc 
segment of time, at niglif and in 
wcatlier. 

Why Accidents Happen 

Following thi.s coinpirison of com- 
pany flight environment and military 


fliglit environment, the engineer is 
now conditioned to talk about the 
5,000 military air force accidents that 
resulted from unsafe acts of pilots. 
He is advised that these 3,000 acci- 
dents occurred only since January 1954 
and that most of these accidents oc- 
curred under cuiiditions far less dilli- 
eulf than those just discussed. 

The engineer is particularly impressed 
with tlic fact that among tlie cause 
factors the highest jjercentage of acci- 
dents occurred as a result of ineom- 
plcto piloting in the landing pattern, 
a result of time saturation. Tlie design 
engineer is now asking opserational 
questions. He wants to know why em- 
phasis was placed on "night” and 
"weather" in the comparison of op- 
erating environments. 

The Operational Suitabilitv Stuff 
points out that each act performed by 
the pilot at night requires an extra 
increment of time. If low ceilings and 
min or snow arc present, another in- 
crement of time is added for each act. 
because night and weather factors in- 
duce a significant perceptual lag in the 
liuman perception-response time se- 
quence. 

VVOrile these extra increments of 
operational time ate often in sec- 
onds and micro-seconds, the flight- 
em iromnent discussion shows that these 


A.omer A Flies Under Wofer 

Fatigue life of a Comet 2 fuselage is being determined midcr water in this disided test 
tank at the dc llavillaml works in Hatfield. The short section at the front of the Unk, 
.show-n empty of water, will be used to check ccmixmaits of the Comet ■». llirce tvpcs 
of loa^ are applied during the test cycle: fuselage incssurizing, vertical-tail gusts and vertical 
wing loads with gusts superimposed on .steody-flight conditions. A typical test cvcie lasts 
four inmutcs and simnlah-s a tlircc-honr flight; during tlie "flight.” the cimmlative effect 
of gusts has been esKmated to be the equivalent of 24 gluts of 10 ft. per see. Test cvcie 
starts with steady flight loads which lift the aircraft off its supports. Later loadings include 
10 gusts with fuselage unprevsurized to simulate takeoff and initial climb; four gluts during 
pressure bnildu|j to the differential for normal climb; four gusts at full pressure differential 
’I“hng Ingh-aititude cniise; six gusts during pressure reduction to zero simubtine 
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of engineering for shock and vibration control 


North American Aviation, builders of the F-iOO Super Sabre, 
specify that the control box must be able to mount at any angle. 
MIL-E-5272A requires the mount to operate under vibration as high 
as 0.080" double amplitude. Temperature requirements preclude the 
use of rubber mountings. And experience demands that the mounting 
system handle the load bias added by large connectors and cables — 
often a serious problem with miniaturized equipment. 

Because they are specifically designed for jet and missile service, 
All-Angl Barry Mounts meet all these requirements. So Clifford’s 
choice of this mount assures the protection of their new miniaturized 
heat control under every operational condition. 


The ALL-ANGL Barrymounl® iso- 
lators used in the Clifford base 

These advanced-design mount- 
ings ore olso available in MIL- 
size 1 ond (Feb. 1 ) MIL-size 2. 
Write for data sheets. 

When your problem is protection 
through oil flight attitudes, your 
onswer isAU-ANGL Barry Mounts. 
For recommendations, coll your 
Barry Soles Representative. 


BARRY CONTROLS 


7\5 PLEASANT STREET, WATERTOWN 72, MASS. 


time increments are cumulative at a 
terrific rate. 

In short, the inilitat)' pilot must 
have at his dispusal, among many 
things, a degree of inherent aircraft sbi- 
bility that will see him through a stag- 
gering burden of operatinna! decision 
and execution. 

Tlie designer now introduces in his 
hypothetical design a degree of in- 
herent stability that will reduce the 
portion of precious operational time 
needed for preservation of Right equi- 
librium. The engineer now is begin- 
ning to understand the absoluteness 
of time and motion in the operational 
environment. 

He begins to appreciate time as a 
solid, so to speak: an operational time 
block capable of containing onlv a 
limited number of orderly events. In 
designing to a higher performance re- 
gime. the analogy of time as a solid 
tells the engineer that significant in- 
cteases in rate of climb and speed ac- 
tually seek to compress the operational 
time block. 

The operational time block cannot 
be compressed; it can only be reiicsed. 
Since current design practices arc witli- 
out operational time and motion con- 
trol. each succeeding generation of 
higher performance aircraft imposes 
u|»n the military pilot more things 
to do and less time to do tbcni. 

Go a step further in the study of 
“operational time” versus '■acrodsnamic 
stability’’ and it becomes cleat that 
each increase in performance regime 
carries with it an engineering obliga- 
tion for an increase in inherent aero- 
dynamic stability. 

By now, an operationally suitable level 
of inherent stability has been designed 
into the .lircraft; that stabilih- can be 
introduced only durine the conceptual 
phase of design. Such a Ics’cl of sta- 
bility would not be obtained if it 
were introduced as a result of Air b'crce 
Operational Suitability tests conducted 
later in the program. 

Basie Layout 

At this point the basic shape of the 
1.000-knot interceptor has been estab- 
lished. To the distress of the Aerodr- 
namies Department, a few feet of wing 
span have been added to achieve the 
high degree of inherent stabilits-. Aero- 
dynamics would like to argue this point, 
but the design is not yet tcadv for aero- 
dynamic refinement, llierc are setcral 
major design decisions yet to be made 
which will be controlled bv operational 
time and inotion. 

Landing gear design, while a some- 
what more localized consideration than 
stability, is a major factor in refining the 
basic shape of the design. In translat- 
ing operational time considerations into 
a landing gear design that will further 
rcbe\c the operational time block, first 


examine the more than 500 military air 
accidents that occurred since Jaiiuarv' 
1954 as a direct result of failure or 
malfunction of the landing gear sys- 

Dctail study indicates that excessive 
operational extension time on aft-tc- 
tracting nose gears has occasioned many 
of thc.se accidents. Therefore, in the 
design of the new interceptor, the nose 
gear should retract forward. The en- 
gineer also chooses high-ratio nose gear 
steering in order to facilitate short- 
time, accident-free, formation taxiing. 

Nose gear failures nearly double the 
failure of main gears. The Structures 
Department says the weight penalty as- 


sociated with a failurc-piuor landing 
gear would be excessive. The engineer 
then must design a nose gear that will 
fail no more often than the main 
gcai; be must stop treating the nose 
gear as a landing auxiliars' gear, whicb 

Next consider brakes, wheels and 
tires, and fairing doors. T he military 
accident record places inadequate fair- 
ing doors, inadequate tires, and inade- 
quate brakes at the top of the cause 
list in landing gear accidents. So. the 
engineer designs into the lauding gear 
system a reduction in the operational 
time required to stop the airplane. Not- 
withstanding such primitiie dcr'ices as 



EDO-DEVELOPED HYDRO-SKI ON MARTIN PBM 

Many years of development work by Edo on hydrofoil-type hydro- 
skis have paid off handsomely in the remarkable performance of the 
Martin PBM recently revealed by Glenn L, Martin Co. The hydro-ski 
installation on this aircraft, designed and built by Edo, has greatly 
extended the PBM's rough water capabilicies- 



First developed and extensively test flown by Edo under Navy con- 
tract, the hydro-ski gives flying boats the capability of operating under 
open ocean conditions heretofore impossible. 

The Edo-type hydro-ski, with its double-lift characteristics and on 
which Edo holds several patents, is equally applicable to very large, 
or very high performance aircraft whose gross weight or landing speed 
make the use of runways impractical. 

For over 30 years Edo has pioneered in all things pertaining to the 
operation of water-borne aircraft. Now, more than ever before Edo is 
looked to for assistance in all forward- 
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thinking ideas to employ the limitless ex- 
^ panses of water for faster, bigger aircraft 
^^now on the drawing board. 
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When North American Aviation 


here’s how Kaiser Aluminum delivered! 


On June 15, Kaiser Aluminum was notified 
that North American had an emergency re- 
quirement for quantities of nine different 
aluminum die forgings before June 30 to 
prevent a serious production stoppage. 

The chart at the right shows how Kaiser 
Aluminum met the emergency requirements 
—with forgings shipped ahead of schedule. 

This fast action resulted from close coop- 
eration with the customer, mill flexibility 
and Kaiser Aluminum’s capabilities for ser- 
vice in an emergency situation. As a result, 
it was unnecessary for North American to 


spend additional time and money machining 
the parts from billet stock. 

North American authorized Kaiser Alu- 
minum to incur any extra exjjense necessary 
to meet their June 30 deadline. As a result 
of this special handling, the forgings were 
shipped ahead of schedule but with no extra 
billing to the customer. This fast delivery 
was possible without disrupting production 
or delivery schedules to other customers. 

It’s a good example of Kaiser Aluminum 
flexibility— that benefits our customers on 
routine or special orders! 




For further informcitien, contact any Kaiser Aluminum sales 
office listed in your telephone directory. Kaiser Aluminum & 
Chemical Sales, Inc., General Sales Oflice, Palmolive Bldg., Chi- 
cago 11, III.; Executive Office, Kaiser Bldg., Oakland 12, Calif. 


When you need quality forgings 


needed forgings in a hurry. ,. 
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smaller lighter ontllO+Arc 
more versatile OvlUCIlUl O 



A wide variety of smaller, lighter, more versatile linear and rotary actuators. One con 
be adapted to your specifications. 

• 25% smaller, lighter because gear train and motor blended into single, unique 
homogeneous unit. 

■ 180,000 #/in.‘ yield strength steel used in all gears. 

• New high stability limit switch can be adjusted internally or externally. 

• Unique design positive mechanical stops. 

• Exclusive overload clutch dissipates extremely high forces in "impact" stopping. 

klNEAR ACTUATORS 

• 0.0018' end play in screw and nut. Specially designed acme screw made to AGMA 
pitch diameter standards but held to much closer tolerances than specified by any 
known standard today. 

• Exceptionally long life due to new dilTerent continuous self-lubrication on acme 

• Rate adjustable from 1.6" 10 30" per minute. 

ROTARY ACTUATORS 

• 3:1 to 523:1 gear ratio range available. 

• 60* to 360* travel. 

• 2' maximum backlash on output shaft. 
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drag parachutes, this still means 
wheels, tires and brakes. 

An operationally adequate design job 
on the landing gear system will incte.isc 
the o\’cr-all bulk of the gear to the detri- 
ment of aerodynamics. However, the 
design is still not quite ready for aero- 
dynamic refinement. With the need 
for larger wheels, tires, and brakes, wide 
tread, simplicity of design, super-simple 
fairing doors, and minimum extend- 
and-lock time, the designer mounts a 
forward-retracting main gear in flush- 
mounted external-stores pods. 

At this point, the engineer talks with 
his assistant, svho, with the help of 
the Operational Suitability Staff, has 
been working out fuselage space re- 
quirements. -\gain. as in the preceding 
examples, operational time and motion 
was the referee, military operational 
records the design eatalyst. He has se- 
lected the propulsion system compon- 
ents and has detennined os’crall func- 
tional system space allocations as well 
as cockpit space allocation. 

Incidentally, cockpit design is one of 
the less difficult time and motion de- 
sign problems. 

The time and motion technical de- 
cision process is applicable not only to 
details, but to major decisions on total 
weapon system concepts. 

Thus is completed the basic design 
of a new 1,000-knnt interceptor, con- 
ceptually secured on an operational 
time and motion basis. With this, the 
design is handed over for aerodynamic 
refinement and other classical treat- 
ment. The Operational Suitability 
Staff at this point assumes a monitoring 
and support role. 

Cause for Concern 

The general reaction to last spring’s 
reports of how the Russians have short- 
ened their development cycle is a cause 
for concern over the technical commu- 
nity’s reaction. Mote research was the 
immediate cry. But what kind of re- 
search? Performance research only. 

Boundary layer control. Iiigh-teinpcr.i- 
ture effects on structures, siiecialized 
powerplants, high-resolution radar, 
solid-state physics and the like arc all 
important, but grossly inadequate inso- 
far as realignment of the de'clopment 
cycle is concerned. 

No significant research has been 
aimed toward the consenatinn of en- 
gineering manpower or to the speeding 
up of tlic technical decision process. 

Disturbingly enough, this is Only 
too indicati\'c of the urgcnc\’ of the 
operational concept- The pure per- 
formance emphasis that permeates aero- 
nautical technology should not con- 

A plan has been offered: 'I'echnical 
decision via the mca.suring of time and 
motion in the user’.s operational en\’i- 


Valve Talk 

for WM. R. WHITTAKER CO.. Ltd. 




They come l>ark wehlecl anil solilereil anil hraxed. 

They come Iraek wired logelher. Even taped together . . . 

These are the Whittaker aircraft valves of duhions history, 
units that left the factory years ago, hright-polished, smooth 
and definite in action, destined fur their various hidden roles 
among tlie veins and arteries of tlie nation’s military planes 
and commercial transports. 

But like the llioroiighhred that was relegateil successively, 
with age, to rental hack, plowshare anil garitage wagon iliily, 
they were put to more prosaic chores once lliey had fulfilled 
their mission aloft. 

luday they pup up everywhere in all sorts of menial, every- 
day tasks, many of them of incredible age and subject to l>eal- 
ings never 'ronceiveil by the designers wlio fasliioned them for 
aircraft. 

The majority of these odd-job valves 
have found their way into the work-a 
day surface world through the gateway 
of military surplus, valves from planes 
crashed, discarded or junked. Others 
were sold singly or in lots when newei 
Whittaker developments replaced them 
' e technology expanded 


Ther 


le yean 


serve to control the dump bed mech- 

Whiliaker aircraft valves In use 
mining equipment, in distilleries, laun- 


I, patched, pitted ai 




ind Vt liiiiaker hydraii- 


on a Hollywood si 


hould eventually w: 
:igned for 1500 psi. 
:rever possible, Whit 


plants. One of the company’s valves is 
used to control the up-and-down move- 
ment of a submarine periscope and 
anolher has performed yeoman service 
for a decade in the machinery operated 
by a Cleveland shoemaker. 

Whittaker aircraft valves can be 
found contrqlhng Ihe elevating rriKh- 

serving on many a piece of ground 
equipment from rocket and fuel test 
stands and electronic tape recorders to 
plane handling gear — elevators, hoists. 


Som< 


I lifts, ei 


production — the result of some dis- 
used catalogue catching someone's eye 
— but more frequently it must conduct 
detective work to determine the type 
of valve in question when a request 
gives only the serial number of a por- 
tion of the unit desired. 

Sketchy and .sporadic, ihis off- 
heal hnainese shows no profit, hut it 
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YOUR SOURCE FOR 


AIR SPEED INDICATORS FUEL FLOWMETER SYSTEMS 

TURN AND BANK INDICATORS MACHMETERS 


RATE-OF-CLIMB INDICATORS 
ACCELEROMETERS 


OXYGEN REGULATORS 
LIQUID OXYGEN SYSTEMS 


ULTRASONIC CLEANING SYSTEMS 


jojneer- 


entral 


\ e'vc been matuifiicuiriii': these products at Davenport 
for some lime. But just recently we became the Ikndix 
source for the sides and service of flight instruments and 
fuel flowmeter systems, fornierlv liaiidled by Keiipse- 
I'ionccr Division, Teterboro, N. J. 

By pulling this entire operation "under oue roof”, 
we will be able to serve our customers’ needs for these 
impivrtunl aviation instruments even more efficiently 
than before. 


For complete details on any of the above products, 
write PIONEER-CENTRAL DIVISIO.N, BENDIX AVIATION 
CORI'ORATION, DAVENPORT. IOWA. 



l‘IO.\tERI\0 is our business 




.Imneer- 


ronment. This is a true panacea. Fly- 
ing safety, operational suitability, 
weapon svstcni integration and task 
fi3rcc readiness are inherent in tliis plan. 
This is a plan for a marriage of two 
divergent time philosophies; the medi- 
tative. casual concept of time enter- 
tained by the aeronautical engineering 
people, and tlie immediate, decide-or- 
dic concept of time held by tlie military 
operational people. 

USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and o\'cr. as released 
by Air Force Contracting Offices. 



Army Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by Army Contracting Offices: 




Filter Tests Show 
Important Savings 

1,200-hour flight tests of Winslow filters on R-4360 
engines by Pan American World Airways indicate 
savings of hundreds of dollars per engine, for re- 
placement parts and labor. 

During the tests, at 901:46 T, S. 0., a piston failed 
in a filter-equipped engine. Because the Winslow 
CP* full-flow filter picked up the metal particles, 
cost of repairs was only $315.39— the average cost 
for piston failure on eight other engines was $1,935 
per engine. 

Winslow has CAA-approved full-flow filters for most 
aircraft engines. For engineering data and recom- 
mendations for your equipment, please write: Avia- 
tion Department, Winslow Engineering Company, 

4069 Hollis Street, Oakland 8, California. 

CP* (Controlled Pressure) is fully 
protected by patents and trademarks. 
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HIGH PERFORMANCE that has made AC one of the famous names ii 
aircraft spark plugs for both military and commercial airline use is 


NOW AVAILABLE for planes with lower-power-output engines in 

NEW AC SHORT-REACH PLUGS! 



New Approach Points Way to 
Safer Pressurized Structures 


By living Slone 

Pasadena. Calif.— California In- 
stitute of I'cthnolDgy research engiiieci: 
has aiUaiicccl a aeiv fheoty for apprais- 
ing the strength of materials ami warns 
that present methods cannot meet the 
needs of pres.sorizcd structures in mod- 
ern aircraft. 

The engineer, Michael '/austin of Cal 
Tech’s let Propulsion l.ahoratou. has 
concluded that the material which is 
strongest in tension— generally the basis 
of selection— is not necessarily the must 
suitable for pressurized cabins or other 
pressurized structures such as tanks and 
combustion chambers. 

Stresses imolved in these applications 
tend to embrittle the material, Zaustin 

■flic designer, therefore, most select 
material which preserves its ductility 
to the point of failure. ‘Ibis degree 
of diietility will produce a gradual re- 
lease of energy in the pressurized sys- 
tem and prevent the catastrophic failure 
resulting from sudden release of energy 
CNpcrK'iiecd with materials uhich have 
become embrittled h\ imfavorable tom- 
bination of stresses. 

In some cases, a proper degree ot 
ductility oiay cieo warn of onemning 
failure by producing \ isihle signs of ex- 
cessive defomration. 


Iicsisc resistance is one factor which in- 
fluentes the behavior of the m.itcrial 
and the tyix; of failure, .\nother factor 
is the ratio ot shearing (tangential) 

If the shearing resistance is smaller 
Ih.m the eiihesive rcsistanec, then the 
result is a tuidoncy timarcl ductile fail- 

HossiAcr, if the shearing resistance 
IS greater than cohewiie resistance, then 
the tcndenei' is for a brittle failure 
fwithout previous deformation) to re- 
sult. 

On the other hand, if the shearing 
stress is greater than the normal strc.ss, 
then the teiideney again is toward duc- 
tile failure, whereas if the shearing 
stress is less than normal stress, the 
tendency is toward brittle failure. 
Brittle Stgte Unreliable 

Aetiuil hchaiior of the pressurized 
structorc is the resolt of the relationship 
between the resistance ratio and the 

If the ratio of shearing lesi.st.mcc to 
cohesis'c resistance is smaller titan 
the ratio of shearing strews to normal 
stress, the materia] will remain ductile 
under icxid, asoidiilg the danger of 
sudden, brittle failure. Zaustin Isc- 
licves that this is the condition 
which is necessary for the safe design 


of any pressurized aircraft structure. 

Material in tlie brittle state is im- 
rcliable and may ewen lie dangerous, 
according to Zaustin. Among tlic rea- 

• Stiengtli of a brittle material is un- 
predictable, liccaiise the snrallcst inter- 
nal defects null start a dangerous tT.ick. 
Kicn in tlie case of stamlard tensile 
tests, the variance of experimental rc- 
•snlts is much greater with brittle than 
ductile materials. 

■ Ductile materials gi\c some warning 
of ineipieiit failure liy excessive defor- 
mation. wliilc brittle materials break 
suddenly. 

• Materials in the brittle state are sensi- 
tive to shocks and vibration. 

• Stress eoiieeiitratioiis are inure danger- 
ous in brittle materials, because they 
haic insutfieient plasticity to defomi 
and redistribute tlic stresses. 

• I'lSieieney of welded joints is greater 
in ductile than brittle material. This 
is important from lioth safety and 
weight stanclpoints. 

While urging further fundamental 
icseareli on the nature of strength of 
materials. Zaustin suggests that ma- 
terials that do best in static tensile tests 
of notched specimens will be most suit- 
able for applic.ition in cases of com- 
bined stresses. 

This means ductile materials, whose 
static tensile strength is improved by 
notching. 

High-licat-trcated materials that ap- 
pear strongest in regular tensile tests 
will not generally lie best when tested 
in the notched condition. 


Tensile Test Data Unrealistic 

Standard de-signs of |itessurized struc- 
tures todas' use tlieories of failure which 
apply tensile strength data as the basis 
for strength analysis. Zaustin savs. llow- 
cier. the behavior of nuterial during 
tensile tests, aecxirding to the engineer, 
is entirely diffetent frinn its beliavior 
under conditions of pressurized sorsicc. 

Ill tensile tests u neck is fotined, 
while in a pressurized strueture there is 
no such necking and stretch is in all 
directions. 

I'or this reason, he sits, a mure 
realistic aiialysi.s of strength for pres- 
surized structures is necessary, 

'Ihis realistic analysis, according to 
Zaustin. is as follows; 

,\m material has two distinct resist- 
aiiccs- resistance to shear imcl rc.sist;mc(3 
to tearing (cohtsiie resistance). 

Tenisile tests give combined action of 

known proportion. Unfiirtuiiately , there 
is not enough experimental data avail- 
able with respect to these resistances, 
piirticularly cohesive resistance, Zaustin 
sas's. Hence, the first prublcni is to 
determine these twii rc.sistances sepa- 
rately. 

Ratio of shearing resistance to co- 



Ultrasonic Inspector for Jet Blades 

ovcriiani of General Klectiic J-17 jcl togiiin at ^Norton .\TII. San Bcraardino. Calif. 
Di-signcd and built bv Klectro Circuits. Inc.. I’.isadeiia. Calif., the irai- erinipinent uses 
tediniqiu's de-ve-Ioperl at Gencial lilcctric's Kvendale. Ohio, jiliint. and is expected to reduce 
iiisiR-clicin time bv at least SDOTf compared to iiiainial ultrasonic procedure. Witlinut 
dismantling the c<ini|)tissr>r rotor, an inspection can be made in one hour with the new 
et|uipinent to delect and record the slia|>e of iurisible cracks and flaws in the rotor. 1,-in. 
cathmlc ray lube is used to give a visual tc|x>rt of the inspection along witli a recorder tlnit 
can pictiiic the shape of any crack detected. 
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HOOVER ACTUATORS 

flex the mustles of the 

Navy’s Mew Fury Jet 


Hidden under the skin of North American's new FJ-4 
Fury jet are nine custom-built Hoover Electric actuators 
that provide precise, dependable power and control— 
for flying the Navy’s latest Super Jet. 

Exactingly designed— and precisely built— (or maximum 
performance under all conditions— these Hoover-built 
electric power control units have been an integral 
contribution to American aircraft development for more 
than a decade. Aircraft designers, engineers and pilots alike— 
rely on Hoov er dependability — and Hoover has 
always repaid that confidence with Performance PLUS! 



imps Hoover Electric will design and manufacture special actuators and 
motors, special gearing and complete power package units for any 
application— in experimental or production quantities. Write today ! 


BOOVSR^ 


toi Angmin 3S, OriHomia 
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WHAT'S NEW 


Publicalioiis Receixed 

• Flight Flv-Past-l’Iiologr.iphs bv fuhii 

Vuxall mid 1,. \\ . Mcbircii-Pub. for 
Might by Iliffc <S: Soiii. l.td., Dotict 
Ilmisc. Stmiiford St.. I.oiidim. S. K. 1. 
I'.iiglaiid. 24 plates; Ts.fid. (S1.D51; bv 
|H)st 8.s.4d. piirtfnliii of pho- 

higt.iphs of British aircnift. 

• Janes ,-\il the \X Grid's ,\ircrafl 1955- 
1956— Compiled mid Kdited bv Leonard 
Bridgnimi-I’iib. bi MeCraii-ilill Bo<ik 
Co.. Inc., ssO \\ est 42nd St.. Neiv 
York 56, N. V. 525.0(1; 410 pp. .\ 
reference to .lircraft of ;dl eountries. 


Telling Ihe Market 

Modular aiithrojioinorpliie test dnin- 
iiiics for luiman siiniilation in hiniian 
factors expcriinuital work, broeluite. 
•Mderson Resc.ireh t-iboratorics. Inc., 
i 0 K. 5Sth St.. New I'ork 1 6, N. V. . . . 
Sening the Fnginecriiig I’rote.ssion is 
liookict explaining aerial photography 
for inappiug, .\btaiiis .\erial Snnei 
Corp.. 60o F. Shiaivasse St.. Lnisiiig 1. 
Mich. . . . IX-ep throat presses ranging 
from 22- to 150-ton capacity. Bulletin 
61C. Niagara M.ichhie & Toni Works. 
685 N’orthland .\vc.. Buff.ilo 11, N. Y. 

Screen booth filters for use in power 
supply lines to shielded test rooms. 
Engineering Bulletin l'-108. 'I'obc 
Dciitsclnnami Corp., NorsMiod, Mass. 


. , . Trasdgraph oxy-acctylene multipls- 
toreh shape-cutting machine, Form 
AOC-707. -\ir Reduction Co., liic., 60 
E. 42 St., Xew York 17, N. Y. . , . 
Dapon resin, a prcijobmer of diallyl 
plithalate n.sed in r.idoinc manuf.ieturc 
and ottier protective canopie.s, brochure, 
Ohio-.\|x,'x nivisioii, l■■uod Maehinerv 
& Chemical Corj),, Xitro. W'. \'a. 

Stainless steel bellows-dnct eoinpo 
neiits ;md bellows assemblies, bulletins. 
Arrowhead Rubber Co,. 2350 Currv St., 
Long Beach. Calif. . . . Precision lab- 
oratory' iiistniuicnt line covering py rom- 
eters, themiometers. thermocouples, arf 
yelocity meters, deyvpoint recorders, 
etc., bulletin. Illinois Testing Labora- 
tories. Inc.. 420 X. La Salle St., Chi- 
cago 10, 111. 

Engineering and ])roduction facili- 
ties for |)rccisi(in gear manufacture. 
Bulletin .'\C503. Sargent F.ugiuecring 
Corp., 2555 K. 56th St., Ilimtiiigtou 
Park. Calif. . . . .Miniiiumi mechanical 
]iro|>crty yaliies for all classes of hand 
forgings made by Kaiser .'Muniinum 
arc ebarted in lu-yv folder covering 
2014-T6 and 7075-T5 items up to 
2.000-lb. yveight, Kaiser .\luniinum & 
Chciiiieal Corp.. Industrial Service 
Division-PR335, 1924 Broadwav, Oak- 
land, Calif, 

Isopropyl ctlicr solvent applications 
;iud tcelmical data. Technical Bulletin 
F-40005, Carliidc i.- Carbon Clicmicals 
Co.. 50 E. 42d St.. Xew York 17. X. Y. 

, . . Tlic Sliapc of Tilings to Conic— A 



A tyyo-placc Iwin-cngiiie (piston) |>i<Kei]iiTcs and navigational flight trainer has been devel- 
oped In- Link .Aviation, Inc. The Link I'.-hOn ysill soon be delivered to Flight Safety, Ine., 
LaCiiardia .\ir|xirt, N. A*., yylicrc it yyill be used in advance tr-iiiiing pri^aius for comnieteial 
pilots. Its radio eqiiipnicnt finuch of it dual) is said to be nmmiallv complete for a trainer. 
It also fc-ahiies electronic nasigational gear and full cockpit iustniiiicntation, ssyitclies and 
cnntrnis. Included are iiieans for Ihe instriietor to initnite failures in engines, start engine 
(ires, introduce uialfimctions in r.idio or navigational equipment, simulate wing ice and 
create m.iiis other ha/aidons flight eoiyditimis. General cockpit equipment and layout 
xcscnibies the CoiLsair 34U, according to Link s|K>kcsiiicii. 
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Bliicpimt of Safety Breathing Equip- 
ment for Higher Altitudes, surveys jet 
transport requirements. Stott .Aviation 
Corp.. Lmicastei. N. Y. . . . Silicone 
nibber liigh-temperature wires for ait- 
cr.ift. ill sizes No. 22 through S .AWG. 
bulletin. Coustructiou Materials Divi- 
sion, Wire & Cable Dept.. General 
Electric Co.. Bridgeport 2, Comi. 

Investment castings for producing 
siuail coinponcnts ysith difficult fon- 
tours. four-page reprint, Keo Engineer- 
ing Co.. 12 Xesy Yurk .Aye.. Newark 
S, N. . Quill-type hydraidit poyyer 


units for step drilling and other machin- 
ing, Bulletin 45352, Ex-Ccll-O Corp„ 
1201) Oakmau Blvd.. Detroit 32. Mich. 
. . . Gear Train Design Simplified, 
pamjshlet. Washington Machine d- 
Tool Works, Inc., lOOl Washington 
Ave., South, Minneapolis 15, Miim. 

Contract manufacturing facilities for 
]3rccision parts, brochure. Lvcomiiig 
Division. Avco Manufacturing Corp., 
350 S. Main St., Stratford. Conn. . . . 
Gage blocks and accessories. Catalog 
Xo. 56. Webber Gage Co.. 12912 
T'riskctt Rd., Cleveland 11, Ohio. . . . 


Swiss Try Helicopters for Rescue 



BRISTOL SYCAMORE helicopter deiminstriitcs rescue on Lake Thnn. Dangling line, fitted 
'vith buoyant globes is guided to swimmers. Despite Syvitzcrhmd's rough tcnaiii, few heli- 
copters are iu service there. Syviss piii>ts feel they have iusiiflieient ceiling, low jravloads. 



LIGHTWEIGHT 


MOUNTING BASES 



FINNFLEX All-Metal Mounts 
meet all requirements of MIL-C- 
172-B and yet weigh two ounces 
less than average. On this base 
alone tliat means a half-pound 
savingsl 





Finn has the staff, the laboratory 
and the plant facilities to solve 
your toughest shock and sibration 

8 roblem. "QPL", of course. Write 
ir complete engineering bulletins 
and learn how you can cut both 
weight and costs with Finn-engi- 
neered vibration mounts and bases. 


p“FINN“-= 


T. R. FINN & CO., Inc. 
200 Central Avenue 
Hawthorne, New Jersey 
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COOL 


Arctic or Tropics . . . Indiana or Indonesia — the ’copters are flying 
everv'ihere . - . and Jiving cool with Harrison on tlic job! 

On long hauls or short hops ... on every type of rugged 'copter 

tcnii>crature5 at just the right levels. What’s more, Harrison oil coolers 

are designed to save space and weight . . . vital factors for 

quick take-offs aud heavy cargo hauling. With its unexcelled research 

facilities, Harrison is alwavs looking for new ways to make aircraft heat 

exchangers lighter, more dej>endable, more durahlel 

If you have a cooling problem, look to ilorrisnu for the answ'er! 

HSRRISON RADIATOR DIVISION, CENERAl MOTORS CORP., lOCRPORT, H.T. 
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ENGINEERING FORUM 


Rearward Seating Urged for Airline Use 


Rcocatcli and sober experience have 
made it verv clear that tlic hiiuian body 
can tolerate a very severe blow-siich as 
a fall— upon the back, but is iiuidi 
more vulnerable to blows from other 
angles. 

An investigation by Hugh de Haven 
published in 19d2 relates instances of 
survival in falls from heights as great 
as 1 50 ft. From this hciglrt tlie speed 
at impact is over 60 niph. Yet these 
persons survived because they landed 
more or less on their backs, and on 
surfaces, such as soft ground or metal 
ventilators which yielded somewhat, as 
much as 4 to 8 in. 

When a crash of ii military plane is 
imminent, the personnel ha\c workerl 
nut a standard pattern of behavior Itased 
on theorv plus snnival. Ilicy sit on 
the floor facing haekw-ard. with their 
backs pressed firmly against a bulk- 
head and a cushion pressed firmh hc- 
hitid their heads, 'nhs same physical 
situation can be achieved by rear-facing 
seating, and the military transport serv- 
ices hare not been slow to utiliae this 
arrangement. 

RAF Experience 

'Hic Royal -Air Force Institute of .Ar i- 
ation Mctlicinc has released a report 
of an eight-rear experience rrifh rear- 
facing seats. !n summarizing here the 
experience of twin-engined planes only, 
crerr' injnrier arc used as an index of 
the tclutire screrity of the crashes. 

nic crew, sitting in forrr-.ird-faciiig 
scats in the most nilncrablc part of the 
plane, provides a standard of compari- 
son hchreen the effects of rcar-facing 
and forrr’.itd-facing scats for the passen- 
gers. 



Here, the planes rr’ith rear-facing 
seats rvcrc involved in more serious 
cnislies. as indicated bv the greater per- 
centage of crew deaths and injuries, and 
yet tlie passciiKr deaths and injuries 
rvere markedly less. Since these figures 
are based upon an cight-vear experience, 
they constitute, for this rvritcr. proof 
that rcar-facing seating will prevent 
deaths and injuries in the civili.in air- 

Fnrnpcan airlines have Ivegiin to pro- 
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vide rearward seating, and a limited 
iiuinbct of crashes to date have con- 
firmed the military experience that sur- 
vival is thereby inctcascd- 

An increasing number of Americans 
liasc ridden on tlicso Fnrtipean airlines, 
and all the reports that liare come to 
me arc to tlic effect tliat there is no 
discomfort imolved, and vision is im- 
proved, Tliose who may feel that they 
cannot ride backward find that only 
on take-off and landing are these effects 
noticeable, and that wFiilc aloft they arc 
as comfortable as when facing to the 

American military aviation has a 
inutli shorter experience with rcar-fac- 
iiig suiting than Great Britain, but this 
expcriciiee has led one influential offi- 
cer to state: '"lliis command has been 
-Studying the reactions of the passengers 
Co the rearward-facing scats and finds 
that, comfort-wise, there is no differ 
cnee to the pissengers. It is our opinion 
that. s.ifcty-wisc. rearward-facing seats 

"This command secs fit and deems 
it necessary to require all future passen- 
ger-carrying aircraft ... to come 
equi|)|)cd with the rcaAv-ard-facing scats 
in the interest of safety." 

Tiic only things that could seem to 
deter the airlines in their adoption of 
ruir-faeing seating would seem to be 
II fear tliat business may decline- 'Hicy 
must be assured bv the traveling pub- 
lic that aviation has come to stav. We 
like to fly. It would seem to mrist of 
us that more of ns would fly if it were 
made safer. Why carefully publicized 
safetv features should drive away busi- 
ness is more than this writer is able 
to coinprchciid. 

Scant of the spokesmen for the air- 
lines point out that often a wingtip 
touches the ground first and converts 
tlie initial impact into a tail-first im- 
pact. That this docs sometimes occur 
is a fact, but it i.s certainlv not iisiuil. 
As long as airplanes fly mise-first and 
tail-last, the priiieipil impict ustialh is 
going to be from the front; and rear- 
ward-facing seating is the logical anti- 
dote. 'I'his contention of the airlines' 
spokesmen will he cited in another con- 
nection later on. 

Seat Redesign Needed 

It is not enmigh sini|)ly to turn the 

I'irst of all. thb seat must he de- 
signed ane-w, and while this is being 
done, certain new asiKcts must l>c con- 
sidered. Tlie scat backs must be higher 


craft design centers arewnd the 
use of aft-facing seats. A strong 

Is Horace E. Campbeh. M.O., chair- 
man of the Aulemolive Safely 
Committee of the Colorado Slate 
Medical Society and a co-opted 
member of o similar committee of 
the American College of Surgeons. 

Dr. Campbell's work with auto- 
mobile accidents doles back sev- 
eral years; in 1953, os one result 
of the work of his committee, the 
Colorado State Medical Society 
sent a resolution to all of the 



as safely belts, impact windshields 





llum they arc now. 'lliis will bring hvn 
advantages. It will support the head 
even though the body may rise in the 
scat against the slack of the belt and 
will protect the head from being struck 
by collapsing or falling roof structures. 
Many persons have survived the in- 
itial impict only to succumb to a blow 
from the hat rack. A high scat back 
vvmilel have taken this blow, and saved 
the passenger’s life. 

Since the direction of impact is not 
always or at least wholly from the front 
of the airplane, the armrests must be 
designed to he impact-resistant and 
energy -absorbing- .All too freqnenth , 
injuries have been inflicted by lateral 
force eomponent.s acting flmuigh the 
.inn rests, wliich have been designed 
and eonstructed as though tlic impicts 
to be expected were almost wholly from 
the front of the plane. 

Sent Anchoring 

. Actual crash conditions arc a com- 
ple.x of forces from cverv possible angle, 
yet there has been mi implementation 
of this concept in scat designs. It 
would seem logie-al to provide some 
sort of lateral support for the whole 
torso of the passenger. .A scat back, 
looking something like tlic barrel-back 
or wing-back chair which would pro- 
tect head and clicst from lateral forces, 
would seem to be a possible dcvclop- 

Wc must carry the discussion further 
to consider the fundamental structure 
of the current transport plane. It is u 

6S 
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Another Warren Wire First... 


WW500 (MIL-W-7I39-A) 
AND COLOR CODED FOR 



Unique Identification Systeoa Save$ Time, Sava Weight, Saves Money! 


Warren ire is first lo introduce this time-saving, money- 
saving cable ideiilificalioii system lo the aircraft and 
guided missile industry. Now with W'W'SOO (MfL-W- 
7139-A) Tellon-coated low tension cable, the harness 
can be broken into at any point and every conductor 
immediately identified by stami>ed numbers or color 
coding. Never again need electricians |)ul in tedious, 
costly hours ringing out cable systems or checking 
identification tags in inaccessible places. 



IN ADDITION TO WW500 fT'orren Wire contributes to aircraft safety and efficiency uitk: • Harness Wrap- 
ping Tape of 10 Mil Teflon-Coated Glass Fabric tcilk adhesive backing • Teflon-Coated Glass Lacing Cord 
« Teflon Magnet Wire 



TEFLON CABLE STAMPED 
IMMEDIATE IDENTIFICATION! 



Advantages 

* Eliminates tagging 

• Saves weight 

* Eliminates guessing 

• Eliminates ringing out 

* Cuts assembly costs 

• Can be used anywhere 


Characteristics 

• World’s most heat-and-cold resistant cable. 
Operates efficiently in temperatures 

far above +4€0®F to uell fee/ow— ^®F. 

• Impervious to all fuels, chemicals, solvents 

• Silver-plated copper conductor 


w 


WARREN WIRE COMPANY 

Plant and Main Office: 

POWNAL, VERMONT 

WEST OBAN6E, N.J. • NEW HAVEN • BOSTON 
PHIlADEintlA • ATLANTA • CIEVEUND* 

DETROIT • CHICAGO* • ST. LOUIS • ST. PAUL 
PHOENIX • DAIUS • SEAnil • SAN FRANCISCO 
LOS ANGELES* 





SPECIFICATIONS 
V,>lt4*. 



6S’P ID plul IAS‘1 


S.* Shock — p« MIL E-527JA, 
Proc. I (log foi urns) 


II limited by motcruls uud in 


N iiume posts a pkomm consult .... 


Catalog 

Roguottl 


IP. 


A.Wfll^AYDON 


ET, WATERBUIIY20. CONNECTICUT 


Deiign ond Monuloclure el Elecfio-Mochonlcat Timing Davlcoi 


iiiatttf of record thiit a large projror- 
tioii of cutreut scuts tear loose from 
tlieir fusteiiiiigs and collect in tlic for- 

Thc scat belts do not fail, and do 
not iiifiiet serious injurs to the piissen- 
gcr, but the whole scat— belt, passenger 
;md all— goes |)luumicting toward the 
front of the plane and it is then that 
the serious injuries arc hiflictcd- 

Thus it is .soiucivhat irrclcsant 
whether the seat faces to the fore or 
to the rear, if the eonstructiou of the 
airplane docs not permit seats to main- 
tain their anelumigc. 

In the automobile, the seats are so 
flagrantly flimsy that initial standard 
practice is to fasten the safety belts to 
the floor or to the frame of the ear. In 
plaiK-s now in operation uith forsvard- 
facing seats, |xrhaps thi.s modification 
should be made at once. Certaiuh- the 
ordinary s, 000-lb, belts now s]>ccified 
by CA.\ are stronger than the se-at florrr 
attachments non provided, and it is 
time to incresise tlic present forward 
inertial loatl factor of the sc’ats and 
moorings from the current 9C to a 
more realistic fignic. 

Certainly, striretiircs strong enough 
to hold the scats in |30sition up to tfic 
point of desfruetioii of the floor itself 
must he |3rovided. It would seem logi- 
cal to take a tip from the more en- 
lightened anti>inobilc dc.signcrs who 
have made the ear frame and bodv'an 
integral structure, and design the floor 
and .scat stmetnres as a unit, lliis 
could easily lead to greatlv increased iin- 



Clean-Up Detail 

Crane lifts one notkiiiaii in bosun's cluiic 
to wash, wav and biifl the 38-ft. high tail of 
1 ockhccd's big C-130 Hercules traiis]xirt, 
while another uses the hori/ootal stabilircr 
as a catwalk to get at lower part of fin. 
'I'rcatmciit gives the klS.XF traiisyMirt pro- 
tection against clciiiciits and the eshauvt 
fioiu its four .\hisoii T^6 turboprop cugiiicv. 


AVIATION WEEK, January 16, I9S6 


farnsworfh... VISION beyond the range of sight. 



for defense and industry. 



bring you Farnsworth closed circuit television 
that is second to none! Engineered especially 
for industrial, educational and commercial use 
this new, economical medium is saving time, and 
money in countless applications. 

Yours should be one of them . . . Get the facts 
from Farnsworth. 

IVRfrf 0£Pr. CT-156 FOR COMPLETE OETAflS 

fARNSWORTH llECTRONICS COMPANY 

a d'lflilon of International Telephone and Telepraoh Corporalion 

fORT WAYNE, INDIANA 





Yiteflex 

flexible hose 

core of Do Pon» TEFtON* 
Sfranfj— Tough wire braid covering 
FLEXIBLE— *|Mce -taving requiremenU 
Qualtfied-Tetled to MIL-H-551 1 



Engioecred for the iocreasing demsods and rigid 
specificatioos of the eviilioo iodustry, TlTEPlEX 
flexible hose, with so inner core of Du Pont TEFLON, 
provides a practical solution to one of the industry's 
most critical design problems, Check, for example, 
these indispensable resistance characteristics, 


TITEFLEX, INC. 

Aviation Prsducli Div'alon FLEXIBLE HOSE 
Newarli, N. J. 

Pleose moil new llfernture on Titeflex flexible hose mode with 
an inner core of Du Pont TEFLON. Intended for 


jxict rt'»ist;iutc luitl iiiiglit tvcu result 
ill raiiictiiiii of Height. 

'Wircr.ift scuts wcie for veiirs de- 
signed with foreurd iiccelcr.itimis of U[>- 
pnixiiii.iftli 6G." an aitraft designer 
told me. ",\ fcH’ vears ago wlien 40C 
military requirements were introduced 
Ihcre was great ohjeetiun owing to the 
weight of tile additional strength. .S 
ciircfiil engineering approacli. lioneicr. 
indicated tliat -tOG seats could lie de- 
signed even ligliter tlian the earlier 6G 

Tile -IOC militarv requirement brings 
np tlie question as to whether it is not 
time to increase the inertia load speci- 
fications of mir airliners. 

'Built to Crash' 

In 19-16, Dc Haven wrote: "Up to 
the present, aireraft have been biiiif 
solely to fiv. not to cra.sli. Tlii.s single 
a])prrxich in design has been costly in 
(he past and is no longer acceptable in 
iniiitarv aircraft where a few pounds of 
cxtr.i weight to give added crash pro- 
tection lias l>ccn an im|Hirtant eonccs- 

Tliis concept of bnildiiig the airplane 
to crash as well as to fly has brought 
about tile -iOC military requirement, 
and the im])ortaiit saving of costly per- 
sonnel is a matter of record. 

While it is not in <nir mind to 
recommend tliat tlie civilian plane lie 
as strong as tlie military plane, yet so 
long as over Q0''r of tlic passeaiger scats 
pull loose with a relatively intact hidl, 
it is obvious that wc need to increase 
the strengfli of tile weak link in this 
iliain, and pcrliaps even increase the 
strength of tlie entire chain. 

Tlic inertia forces stipulated in Brit- 
ish civil ainvorthiness requirements are 
not greatly different from ours. But an 
appendix states: "U is reemmnended 
lhat inertia fortes eorrcsponding to 
higher accelerations than tlvose jirc- 
scribed should he used for the design 
of tlic sc-.it and eqiiipnieiit attachments, 
etc., in hglit airplanes and aft of tlic 
main sji.ir of larger transport .lirplanes 
since, in tlie event of a cnish invoiviiig 
siieli iiighcr accclcratimis, it is dcsirahk 
to pioteet tile occupants from in[ury by 
dctaeiied equipment and scats, and 
inaiiitain tlic clianccs of simivai at 
k-.ist :it the level which safetv- iiclts arc 
able to provide (i.c. 20G1." 

Anatomy as a Guide 

W itli this tvpc of thinking as a basis 
let ns proceed in oiir quest for a 
fminnia, ITtst of all. wc must admit 
that airplanes :irc made b\ human lic- 
ings. and mav he made in almost any 
wav these lunnan liciugs care to make 
tlieni. Blit human beings are made- 
vvctl. wc must take tlieni as they conic. 
Since we arc making airplanes to traiis- 
])ort lininaii beings, it might he logical 
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to start with hnman aiiatumv as a guide 
ill the design and construction of the 

Lt. Col- /- P- Stajsp lia.s dciiuiiisttatcd 
that human beings can tolerate rela- 
tively comfortably a short-duration grav- 
ity increase of about sOG. Survival tol- 
erance is obviously higher than this. Ac- 
tualh, as shown by Dc Haven in the 
study inentioiicd earlier, gravity in- 
creases in the prone position can be 
tolerated up to 200C. Stapp's experi- 
ments largclv involved the forward-fac- 
ing ]3osition, and greater tolerances 
likelv can be achieved in the rcarw-arcl- 
facing sc'ated |X)sitiem, 

Let us accept the figure of sOG for 
the rearvv'ard-faciiig position for ixisscu- 
gers seated aft of the main spar, l.et 
us provide a scat that will withstand 
inertia load.s of this extent, not only 
forward (as regards to the airplanes) 
hut at angles nf sO degrees to tlic left 
and right- Tliis will result in a realistic 
lateral loading of 2SC (for the scat), 
and tlicn. since we know that the plane 
will cjftcn conic to rest 180 degrees from 
its original direction, let ns |)rovitle a 
rearward laiding of IOC. 

The floor mast then be constructed 
to |)rovidc su|>|)Ort and restraint for seats 
of this strength, and again let me sug- 
gest an integral design of floor and 
cliair striit'fnre. Oiilv thus can the 
requisite strength be attained without 
excessive weight. 

IToin liere on. build whatever hull 
is iicccssarv' to accommodate economi- 
cally the structures thus far prescribed. 
If tlie Britisfi can provide protection 
for iMsscngcrs "nt least at the level 
wliicli safetv belts arc ;iblc to provide 
(i.c, 20G1” in the current 9G airplane. 



SOLID CARBIDE CUTTER dcsi|ncd ut 
Glenn L. Martin Co. succcssbilly tonics 
panel cutouts of manv dissimilar inatcriaLs. 
This operation fotiiicrlv c-aused rapid break- 
down of highspeed steel cutters. New- Mar- 
tin unit has sncccssfnilr routed over 500 
cutouts in panels of laminated phcnnl-fibct, 
fibrous glass and dural and shows no sign 
of breaking down, liarlicr sted cutters 
failed after making two cutouts. 



to meet 


aviation hose requirements 


Chemical Refistant 
Wilhttandt Very Low Temperaluras 
Operates ol High Temperatures or Pressures 
Sizes— 14" to 1 ',4 "—Standard Fittings 

Titeflex's new aviation hose (with inner core of 
Ehj Pont Teflon*) was developed by our researcb 
engioeers wockiog closely with jet-engine designers. 
This bose meets or exceeds standards set 
by jet engine roanufaciurers. We maintain these 
standards through a rigid quality control system 
and a fully rounded engineering service. 


umi s 

(flHon of TKoSox avfaHon 
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A-C SYSTEMPOWERS CONVAIR 


F-102A 


First Thermal Class "C" A-C Electric System ta be put into production 

With flight performance and punching power ranking it one of 
the world’s most advanced interceptors, the 1F-102A imposes 
accessory-affecting environments that test the limits of the new 
military Class “C” specifications. 

To insure maximum available electric power under these severe 
conditions, Jack & Heintz developed an a-c system distinguished 
by several engineering achievements; 


For the answer to your complete aircraft electric system require- 
ments— a-c or d-c— look to our staff of experienced engineers. 
Write Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 
Exoort Dent.. 13 E. 40th St.. New York 16, N. Y. 


These photos taken on the F-102A production 
line at the Convair Div. of General Dynamies 
Corp. show the three Jack & Heintz a-c system 
components in process of installation. The 


generator (left) mounted with a Sundstrand 
constant-speed drive is located in the aft fuse- 
lage. The control panel (center ) and voltage reg- 
ulator (right) are mounted in the ship’s nose. 


OPPORTUNITIES FOR ENGINEERS 

There's a promising future for electrical and mechanical engineers at Jack & Heintz. Write 
Manager of Technical and Professional Placement, today, for illustrated, descriptive booklet. 


Jack & Heintz ^otnnotiue aircraft equipment 


72 


73 







National Aircraft Corporation 


W ith 5 diiersified and experienced divisions to serve industry 

The new corporale structure of National Aircraft Corporation brings together 
through merger and acquisition, five companies with established reputations for quality 
production into one well-coordinated organization. This consolidation enables 
each division to serve industry belter since it welds the diversified research, 
engineering, and industrial skills of each into a single corporation 
of greater strength and versatility. 

National Aircraft Corporation, 3411 Tulare Avenue, Burbank, California. 










Escape Capsules 
■for <Je-t--Age Airmen ! 


With the advent of the jet age. "Ijailing 
out’’ of supersonic aircraft became a highly 
hazardous feat. 

So much so that the Defense Department 
made “saje escajye'' a lop priority project. 
A way had to he found to enable pilots and 
crewmen loget out of an aircraft in distress, 
a way for them to bail out at awesome 
heights while flying at speeds faster than 
sound— a way tliat would protect them from 
the blast of the higli-speetl air stream. kee|) 
them from “blacking out“ from lack of 
oxygen. 

Five years ago Goodyear Aircraft Corpo- 
ration. at the invitation of the Navy Bureau 
of Aeronautics, became actively engaged 
in the problem. Shown here is the result: 
A veritable “escape envelope”— a human 
capsule- to bring jet airmen hack alive. 
Designed to fit any battle station on a 
supersonic aircraft, the Goodyear Aircraft 
Ejeclable .Scat Capsule is a complete escape 
cell for any crew member— a self-contained 


envelope built around the seat in which 

In emergency, a quick automatic sequence 
of actions encloses him in the complete 
"escape capsule” which is then catapulterl 
from the aircraft. A pilot parachute opens 
to stabilize and decelerate the capsule — 
then, at a lower altitude, a full-size chute 
mushrooms fortli to bring him safely down. 

The capsule is sealed— watertight and air- 
tight — contains a life raft, oxygen supply 
independent of the aircraft. 

Above all it is lightweight, engineered of 
special Goodyear-liuilt reinforced plasties 
and honeycombed structural material — a 
must in modern-ilay uircrafl where every 
ounce of weight is critical. 

.Already tested on a supersonic sled-track 
at speeds ecjuivalent to Mach 1.5 at high 
altitude — one and one-half times the speed 
of sound— the Goodyear Aircraft ■•human 
capsule” will enable future aiimen to tackle 

safely and .survival. 


'/ het/'n* /)ofniy AVq’ 77 t tab.'s at: 

good/^ear 

AIRCRAFT 

Opporlunilies Unlimiteti for Engineers • Plants in Akron. Ohio, am! Lilcli field Park, Ari:nna 


Now -A FLIGHT DIRECTOR SYSTEM 
BY 

FOR MILITARY AIRCRAFT AND COMMERCIAL TRANSPORTS 



Totliiv's Tipiiilix Fliglil Dirrrjor S)Slpm rrUcvts inmorrniv's 
rrijiiirrmnils U)r ;i lrii<* dircrlor of fliglu conlrol fiim* 
roDBoliilatril display of aouial pcrfnriiiainT. For 
priHif just olic'ck llieso fi'iUiir<.-s: ■</ Coiisolidulod display 
of lliglit I'oinmailds and prrformaiira on just Ocv> itidii'a* 
lors ''Naliiral rnartion'' type of (••immand prrsoiila- 
lion v' l‘i''torial prcsanlalion of aircraft ]>osition at all 
limes Display of coinpiitod IligliL comiiiamis adonis 
cpiickcr. iiuirc accurate itianiud (light operation, or serves 
as performance monitor for aiitomalic flight system 
V "-No-vacmim-tid)e'’ system ein|iloyiiig latest lype 
silicon Irnnsislors an<l mugnelic amplifiers v’’ Suited to 
installation on inclined panels \/ Integrally lighted 
for optimum da\vn-lo-<liisk readahilily. For further iiifor* 


maiion. uriic f.cupse-pionf.er iiivisiov. t)E>ntx avia- 
tion COlil’OlltTION. TETF.nUOHO. MCW JKItSKY. 



Let - l.y Hcmlix" lx- ycnir guide U. Ill Y ItEMUX 
ATTLN riON I'iNtilNFICltS: Op|BirUiiiiiii-s arc now o\ailalilc 
hir men with KF. MK and \K degree- in the di-sigo and dexi'lop- 
nienl of anlniiialie (light s\sLeni-. Send resume lodav to 
Mr. C. S. Clcveluiid, Coordinator of Technical FlaeemenI, 

Miipse- 
Boneer 

DIVISION 



BUSINESS FLYING 



SIMPLE CONSTRUCTION in nc>v Bcmjrdi Actoscootcr will permit price of about $1,300. 


Italians Test Tlying Motorcyles’ 


Rome— Might tests lia\c started on a 
series of light "flying motorcvelc” air- 
craft designed to replace the inore-tta- 
tiitimial vehicles on large farins and 
ninelics. Tliey arc also seen as Icuv-cost 
priinary trairrers. 

The designer, Mario de Beniardi, one 
of Italy’s highspeed seaplane racing 
jrilots during the Schneider Trophy 
races in the lO’Os. says his Acroscooters 
will eost approximately SI .300 in pro- 
duction quantities of 100. 

Bemardi aKo reported that he is now 
negotiating with some Australian cus- 
tomers who ate interested in using tlie 
Aeroscooters for raneb work. 

Roth single and tsvo-))lacc .Aeroscootcr 
prototy pcs arc now flying. Bctnardi 


states that the two-seater later will be 
littcd with a small helicopter-type rotor 
atop the c-.ibin; for emergency landings 
in rougli tamin this would be driven 
by a bottle of compressed air to permit 

Basic construction includes wooden 
wings, inefal fuselage and tail boom, 
'nic boom is designed to exhaust 
gases from the two-cylinder -tO-hp. air- 
cooled engine and eject them through 
its open cud to pnnide additional 
llirii.st. 'File two-seater has slightly 
greater wing area than the single-seater; 
its pctfonnancc is sonic 5% lower. 

Diinensiiins and perfonnance eliar- 
acteristies of the single-place -Aero- 
scooter: SiMii, 27.1 ft.; length, 17 ft.; 


height. 3.5 ft.; wing area, 88.8 sq. ft. 
Gross weight is 660 lb. and empty 
wciglit is -HO Hj. T op speed at sea Icsel 
is reported to be approxiinateh 100 
mpli., cruise speed as about 87 mpli. 
and minimum flying sirced as 37.2 niph. 
Sersiee ceiling is 13.120 ft. The plane 
can land in an area 160 ft. x 33 ft. 

The planes were built bv M.d.B. Spa 
Co., .S3 Via Panama. Rome. 

Jet Wing Vortices 
Present Pilot Danger 

The trailing wingtip vortices of jet 
fightets, r.ither than the wake of turbo- 
jet engines, poses a real danger to light- 
plane pilots, according to a studs by 
Britain's Royal -Aircrart Fst.ablisbiiiciit, 
I'amborougli. 

ITight tests were made with a Glostei 
Meteor hvin-jet fitted with smoke can- 
isters at the wingti|5s. .A de Havilland 
AAnnpifc jet fighter flew behind the 
Meteor to judge tlie effects. 

Blast vclocits' from the Meteor’s jet 
engines dropped to a negligible value 
200 to 300 ft. behind the Meteor. 
Turbulent ss ingtip vortices generated Iw' 
tlie Meteor, however, lost onlv liaTf 
their strength at 8,000 ft. behind the 
plane, causing severe rolling tendencies 
on the tracking aircraft that in some 
cases could not be os’crcomc bv use of 
ailermis. 

Similar dangers exist from wingtip 
\-orticcs of laige airliners, especially 
when flying at low speed, such as during 
apprnachc'S to terminal,';, the British re- 
port said. With increasing numbers of 
jets ;ind airliners operating from com- 
mercial terminals, lightplanc pilots arc 
warned to maintain safe distances and 
to cross tlie wakes of the.se aiqrlancs 
above and below their Ics'cl. 


PRIVATE LINES 


On-tlic-spot pilot profidency checks 
is a new corporate aircraft sctiicc of- 
fered by ITiglit Safety , Inc.. laiCiiardi;i 
■Airport, N. Y. T'hrec-dai ground and 
flight training program is accomplished 
by firm’s team at the cu.stomcr's home 

Aero ConmiandcT executive traiis- 
ix)rt has been puchased by Clifford 
H- Hannav & Son, Inc.. Waterloo. N. 
A'., which expects to log some 120.000 
mi. in the coming year on its new plane 
in sers'ing hose reel customers. - . . 
Reimnert-Wemcr Douglas DC-3 
comc'rsion with RJS30 Supcr-92 



U. S. Steel Buys Learstars With Radar 


Tliis is the (irst of two I.earstar business transports purchased bv U. S. Steel, both planes 
having Bcildix-hand weather radar. Tlie acTodjnainicall)' clean nose ladonic, engineered 
and installed by Lear Aircraft Liigineering Division, Santa Monica. Calif., extends Hic 
noniial Learstar’s nose by 2-f in. The U. S. Steel planes arc the first laacsbirs fitted with 
weather radar. A mmibei of oilier cLarstars arc slated to get this equipinciiL 
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D‘B 

RESEAHCH 


SMALL AXIAL FLOW 

BLOWERS 

'C' DESIGNED ^ 
DEVELOPED ^ 
TESTED - 
' . PRODUCED 

^ ! i i i \NX 



COMPLETE PACKAGE UNITS 

SPECIFICATIONS 

Mat»riol-4lumirK;m, Mognesium, Stoin- 
Steel, Costings, Forgings, 

Speed— Dependent upon drive unit ond 
performance requirements. 

Perfermonce-Totol pressure up to 20 
inches of water. Flow - 100 
c.f.m. to 5000 c.f.m. 

Drive Units— Electric Motors — A.C. or 
D.C. Hydraulic Motors. Air 
Motors. 

Testing— All blowers tested to meet ap- 
plicable N.A.F.M. and MIL Speci- 
ficotions. 

Structurol test to SO per cent 
overspeed (or as required). All 
structural and oerodynomic 
tests conducted in Oenn & Ben- 
son Research, Inc. overspced 
spin pit and wind tunnel. 


Dean & Benson 
Research, Inc. 


14 RICHMOND ST. CLIFTON, N. J. 

GRegory )-I600 


ungiiics lias been acquired by Big Ttirce 
Welding &■ Equipment Co,, lltmston, 
Tex. The H-seat transport lias Collins 
\'nb' coinnniiiitations with dual omni 
and IIS, dual Bendix ADF radio 
compasses and Sperry autopilot. 

Removal of Bcceb D18S intake ex- 
tensions is autliorizcd bv Civil Aero- 
nautics Autlioritv- provided tliC Cutolf 
is aecomplishcd at the cylinders' for- 
ward face, to prevent oil leaks from 


entering the modified intake. Business 
pilots nave reported tliat removal of 
tlic intake extensions reduces induction 
icing. 

Radio Corporation of Ameiie-a is 
scoring in business plane weather 
mapping radar installations. Among 
the latest arc two installation of AVQ- 
10 C-band gear in DC-3s owned by 
Scott Paper Co. and National Dairy- 
Products, Inc.; both performed by 
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Reading (Pa.) .Aviation Service. Jnc. 
Reading uses an installation having a 
22-in. dish and radomc fabricated by 
Clianibcrlain Aviation Corp., .Akron, 
Ohin.'l wo earlier-AVQ-IO in.stallations. 
ii.sing a sO-in. dish, both by AiRcsearcli 
.\viation Sen-ice Co., I.os .Angeles. 
Calif-, were made on RC.A's DC-5 and 
I'ord Motor Co.'s DC-5. 

Modification of Britisli Aii.ster J.l 
■ Viitociat permitting installation of 1 ’()• 
lip. Dll Gipsv Major 1 engine replac- 
ing standard 100-hp- Gimis Minor 2 
has been dewelopcd by tlic airframe 
iiiamifactiitcr, lOehverv of the modified 
planes takes 6-8 weeks. Cruise speed 
of the modified .Autocrat J.IN is 105 
mph. .it 2.100 rpm. at 1,000 ft., fuel 
uinsmnption is 6.5 gal./hr. 

Civil Aeronautics Board is circulat- 
ing Draft Release 55-29 which proposes 
to modify C.AR 45 to require that 
traiis|)ort categorv- aircraft and thase 
certified under SR-407 do not exceed 
authorixed maximum takeoff and land 
ing wciglits for the elevation of tlic 
field from vvliicli the plane is flying. 
Many pilots have interpreted CAR 45 
to allow them to use sea level maximum 
takeoff and landing weights regardless 
of airport clcv-ation. C,AB seeks com- 
ments on its draft release in duplicate 
In- r'cbniaiv 10th. 

Ccilian Minuter of Public AVotfcs has 
taken delivery- of a Hell 47II-! heli- 
copter to aid him and bi.s staff m 
supervising widespread simultaneous 
construction proje'cts imdervvav on tlic 
island. 'Hie- Ministrv expects to order 
two Bell 47C-2 lielicoptcrs later for 



REVISED RIB20 HC CYLINDER (left) fea- 
tures solid simmk-in scat replacing buttress- 
tvpc seat and niodificd head finning to 
provide longer life and more ellicinit cool- 
ing. DiirliJin y\itccaft Service, Inc., reports. 
Tlie Woodsidc, N. Y.. firm says that the 
purpose of its iiiodilication was to provide 
the old-tvpc evlinder with characteristics 
similar to the iicwct R1820 IID and HE- 
seties. .Approved by CAA. tlic revision costs 
approximately S125 per evlinder. Durham 
notes that several business aircraft operators 
have ordered the modification on their 



Look to 

GYRQMECHANISMS, INC. 


FOR THE LATEST 
ADVANCES IN: 


> GYROSCOPIC 
INSTRUMENTS 


• MAGNETIC 
AMPLIFIERS 



New Buying Guide 
TO AIRCRAFT STEELS 
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Navy Underwriles 
Avrodym* Research 

Under Navy ipniisorjiliip. Dr. A. M. 
Lijjpiscli lias developed a wingless, tail- 
less aerodyne model ])o«crcd b' internal 

The model, slioss ii in picture at right, 
lias undergone sueccssfii! tests at Col- 
lins Aeronautical Research Laborators’ 
in Cedar Rapids. Iowa, Or. Lippisch 
hopes the research program will lead 
eventuallv to an aircraft able to rise and 
descend on a scrtical plane, capable of 
.supersonic speeds and similar to the 
artist's sketch abuse. 

Principal design feature behind the 
proposed aerodyne is the internal pro- 
pellers that provide posser bs- drassing 
in air at tlic to|) and expelling it at the 
bottom. 

Dr. Lippisch, a native of Germanv. 
is best know n for bis \\’orld \\'ar II de- 
sign and deselopment of the Messer- 
schmitt 16?. the world's first operational 
rocket-propelled fighter. 

Ilis later work included de.signs for a 
ramjet-powered delta-winged fighter 
that utilized a fuel consisting of proc- 
essed coal. 

-At the end of the war, Lippisch was 
brought to the U.S. and worked at 
Wright Field before joining the Collins 


MODEL, (lowered by internal pco|iciIcts, hangs in mid-air under Dr. I.igipisch's control. 


NEW AVIATION PRODUCTS 



Selector Valve for Hydraulics 

New four-w'.ry motor-operated selec- 
tor \ahc designed for aircraft high-tem- 
peraturc hydraulic systems can cliange 
position in a half-second at — 6SF and 
lemains in position without using elec- 
tric current. Operation is independent 
Ilf hydraulic system pressure. 

Production units operate to 275I’' 
and fimctiim in prc.ssrtre range of 


0-3,000 psi. Both J-in. and i-in. tube 
size models come with 2-Fv. d.c. motors. 
Optional equipment includes a manual 
over-ride and switches for signal lights. 

General Controls Co., Glendale, 
Calif. 

Deteclor Gives Pre*Fire Signal 

-\ireraft fire detection .system warns 
of potential fire by proxiding an im- 
mediate engine nacelle oxerheat signal, 
then a fire signal if that condition 
occurs. Fire alarm alxvays ox'crridcs an 
oxerhc.it eondition. 

'Hie system is based on both fixed 


temperature and rate of temperature 
rise principles. Tlie control unit uses 
transistors instead of vacuum tubes. 
Tlie control box is hennetically sealed, 
but an unsealed xersion is also axiail- 
al)le. 

A typical n.icellc inst-.illation weighs 
less than 3 lb. 

AA'altcr Kidde & Co., Inc., 256 Main 
Sf„ Bellexille 9, N. J. 




Fuel Primer f«r Cold Weather 

Hot fuel prime system for piston 
engine use when operating in sub-zero 
temperature xvili raise fuel from — 65F 
to 2201'' ill txx'o mimites, minimizing 
battery and starter wear. It can be used 
with or without the maker’s dc-acrating 
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Tools-Plants-Trained Personnel- 

Capital -To Build Major Airframe Components 





cold «ciithcr oil s\stciii (AW Aug. 2d, 
1955, p. 58). 

System operates on tlic 24-v. engine 
sbrtiiig ciirtcnt source: it can also 
work from 20S-v. tlirec-pbase a.c. power 
srsteins. Installation is in the accesso- 
ries seeti<in of the engine nacelle for- 
ward of the firewall. Dr\' sscight is 
ll.-Hh. 

United .Aircraft Products, Inc.. 1116 
Bnlandcr A\-e., Dayton 1, Ohio. 

Fan Ventilates, Then Seals 

Shut-off bloucr, lia\ing special 
utilit' in ground ci>oiing or for ventilat- 
ing radar ecinipinent, uses only one 
motor for scntilation and scaling cscle. 
Spring-loaclcd iris-type fins close the 
ventilator when po«er shuts off. 

Two models are available: A59S, 
which delivers 70 cfm. at 5 in. of 



water and .W. 600 cfm. at 8 in. of 
water. Xo additional envelope is rc- 
cpiired apart from duct diameter. Valve 
mechanism rct|iiires only 1-in. space 

Lim’dv Mamifaetnring Corp., 56-08 
35 St., tong Island City. N. Y. 



Torque Measures Flow Rate 

Inertial tn:iss flowmeter for gaging 
liquids or gases imparts a known con- 
st;mt angular vclocitv to the material 
flowing through the meter. Then, by 
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PROJECT 13 

THI; HARD CORE OF A SPECIALIZED TEAM IS BEING 
ESTABLISHED SOW".' This group will design and develop an 
important new set of engine components for supersonic flight. 


Our teanv needs capable, young mechanical design ettgincers who 
have a keen interest in: 

• Detelopiiig lightweight hot parts. 

• Soiling tough design problems. 

• Gaining recognition and responsibilities while 
making contributions to a critical program. 

• Taking engineering risks of a rewarding character. 



DON'T BE SUPERSTITIOUS ABOUT 
YOUR . INQUIRE ABOUT 


_ FOR COMPLETE INFORMATION WRITE . . . 

— • ka. ^ Mr iMb WR. D. R. lESTER 

■e. |K EMPLOYEE RELATIONS 

r Im #: K V ■ ' ■ AIRCRAFT GAS TURBINE DIVISION 

• ritt' GENERAL ELECTRIC CO. 

BUILDING too 
CINCINNATI 15, OHIO 




PAID FOR BY SAVINGS MADE 
ON JUST I TOOL 


Simply set this Hagen Count Switch to the number of opera- 
tions at which a tool should be changed. The count switch 
trips a switch after a preset number of electrical impulses 
. . . and thereby shuts down the machine automatically. Tool 
wear never reaches tlie point where tools must be ground 
down excessively to resharpen. That means increased tool 
life, reduced tooling costs and fewer rejects. Compare the 
savings on just one tool with the cost of this reasonably 
priced Hagen Count Switch. Chances are, the savings will 
be much greater. 

This Hagen Model 70 Count Switch has 72 dial divisions 
... 72 possible settings. Dials are available with up to 
54,000 counts. Accuracy: 1% of full scale range. Ideal for 
feed pumps and metering operations. Send coupon for 
Bulletin 780 — or data on the complete line of reset and 
repeating cycle timers and counters, interrupters and con- 
trol assemblies. 


UjIIL coupon TO04r.' 



iiic-.iHiring tile torque required to stop 
lilt- rotatitm, tlie rate is caleuliitcd using 
|Hi>porti<m:il signals. 

I'lo'v rate is displaserl on a dial or a 
digital counter. Signal may also go to 
a tot.ilizer. Unit features a const.iiit- 
speed driic independent of tempera- 
ture, applied snltage and frequency. A 
ti-adouf svsteni of tlie sclf-balancing 
bridge fvpc is available for cither an 
analog or digitiil out)nit. 

Inertial Iiistniniciits. Inc.. 2029 
Btoadnav. Santa Monica. Calif. 


ALSO ON THE MARKET 


Flush toggle su-itcli cover (model IHI. 
plate-covered; model IBs. bracket- 
niountcdl has flush trigger and cover 
asailahle in wide range of offsets to fit 
a \arict\- of |5ancl thicknesses. S'vitclic.s 
are rated 10-20 amp.; 12i v. a.c. per 
pole. ;ind up to -t POT Can be pron'ded. 
Self-contained sivitcli guard prevents 
accidental aetnafion from shock when 
cmer is closccl-llartucll .\siation Siqj- 
plv Co., 9055 Venice Blsd., Los An- 
geles 34, Calif. 

Resistance-type strain gages for use u|5 
to l.SOOF arc of etched foil type, using 
O.OOni-in.-thick grid on a temporary 
carrier which is stri|3ped off wlicn ap- 
plving them. Icm iiig the grid imbedded 
in eer.linic ecinent. Niclirome. Nicli- 
ronic V and Const.mtaii grids arc 
asailahle in lengths of 1. i and I in,— 
Biildwin-Lima-Hamiltrm Corp., Phila- 
delphia 42. Pa- 

Brcadlxiard equipment has sers’O ])1utcs 
icinforcccl ssitli stainless steel sheets 
for cstr.i rigiditv and liaiigcrs and ae- 
tessorics fastened to tlie plate from 
the to|) side with T-iuit cap screws. 
Slots provide wide adjnstincnt range of 
equipment.— Sterling Precision Instm- 
ment Corp.. 54-17 I.assrcncc St., Flush- 
ing 54. N. Y. 

.Mnmimnn sheet feeding table lias 
4Sxl92-in. top, lowers to 26 in. and 
clcsatcs to 40 in., using foot switch.— 
Ravmoiid Corp.. 102-15.5 Madison St., 
Creene. N’. Y. 

Tcnninal strips meeting .\\s456 stand- 
ards liavc post-ts'pe barriers and studs 
for aftacliing single or multiple tcrnii- 
nal-ended wires, .\\.iilable with No. 
6 studs in 1-20 circuits. No, S or No. 
10 studs in 1-16 circuits and with i-iii.. 
di-in. and J-in, studs in 1-S circuits. 
B;ises arc molded of CMl-3 couipotmd. 
-Bucluuian Flcctrical Products Coqi- 
Jliliside, \. |. 

Magnetic 16-mm smmd-on-filin in 
color ;ind hlaek-and-wliitc is now avail- 
,il>1c for .\uricon cameras far precision 
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FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 


AIRBOffi 




One of the laleci and mosr useful aids 
in weather-wise flying is airborne radar. 
Now in use on commercial airlines, it 
enables pilots to detect and avoid thun- 
derstorm activity or navigate between tur- 
bulent areas. Tlie radar scope also shows 
ocher dangerous features of cumulo-nim- 
bus clouds. Tlicre is evidence to show 
chat hail and tornadoes may be indicated 
by certain characteristic patterns. 


Radar (ignols sweep out ahead of plane, reproducing “echoes" 
from rain areas on cockpit scope, which appear as white areas. 
By means of a circuit adjustment the areas of heaviest tain may 

Itas shown turbulence to be strongest along edge of black areas. 


Rain potlerns on radar scope at upper right are electronic 
“echoes" bouncing back from thunderheads, as shown above. 
Rings on scope indicate distance, bearing numbers circle scope. 


Radar Indicotor unit shown here has adjustable ranges 
that give pilot choice of various distance scales. 


Best Pair to Get You There ! 



Electronic “weather eyes" such as radar take a lot of the guess- 
work out of flying. But skill, good judgment and the right aviation 
produas are still essential to flight safety. Good reason experi- 
enced pilots insist on Mobilgas Aircraft and Mobiloil Aero. They 
are the products that flew with Lindbergh . . , Admiral Byrd . . . 
Wiley Post — a host of other air pioneers. And today these con- 
tinually improved Flying Red Horse fuels and lubricants are still 
first choice for cop engine performance under all wearher condi- 
tions. Fly safely . . .fly whh the Flying Red Horst! 
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KEEPING AN EYE ON 

THE IONOSPHERE 

The F layer, \7S miles up, is a lively region, Crackling with 
geomagnetic activity and auroral phenomena, it will receive 
intensive study during the International Geophysical Year, 
During IGY, in a series of Arctic launchings, Aerojet-General 
Aerobees will be the eyes of science. The world's most 
widely used reseorch sounding rocket, the Aerobee carries 
olofi a paylood of delicate measuring devices 
and parachutes them safely back for study. 
A free-flight vehicle stobiliied by fixed fins, the Aerobee 
is not subject to the many electro-mechanical difficulties of 
controlled missiles. High reliability and low cost hove 
made it o favorite Service research tool since 1 947. 
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unit, instiiilcd at the lictiiry, e.m be 
Iciiiporarilv removed vvithniit tools.— 
Bemdt-Bach, liic.. 6900 Romaine St„ 
I lolKu'Ood 58, Gilif. 

Inorganic Alni-t\|ic heating clement 
winelshicld de-icer openites at 5001'. 
Unit uses 1.000 w. Cmnpiirtmoiit 
beater, using 1.500 w„ has outlet tem- 
perature of 2001'’ at 6 lb. /min,, witli air 
intake of 601', llt-.iter meets MIL-K- 
5272A .and operates 1,000 hr. at 465K 
with no change in rcsistiincc— Uni\er5iil 
Mela! Products. Ine., Bassett, Calif. 


Sealant gun for aircraft use uses dis- 
posable cartridges and nozzles of molded 
Tenitc polyetnylcne, uhich does not 



react with or affect |jropcrtics of caulk- 
ing compounds.— Pvles *lndustries, IiiC-, 
S926 Second .Avc.', Detroit 2, Mich. 


Hi Temp fCilotrol pressure switch 
irpciatcs in temperatures to 8001'', 
Burst pressure is 10,000 psi.: singe 
))resMire is 4,500 psi- Operating pres- 
sure at SOOT is 3,100 psi. Contacts 
ate SPS'I’ 1-amp, at 2S v. d-c.-Cook 
Plcctric Co., Diaphicx Division, Chi- 
cago, lll- 

Diial-whecl 16-in, sliock jircvaiting 
caster A17SI6 has been dcvclo|xxl 
especially for liigli-s|3ccd surface trans- 
port of jet engines, missiles and similar 
cargo on and off paved surfaces. Wheels 
are cantilcvcr-mountcd with indc|3ciid- 
ent suspension systems iiaiing 3-iu. 
total ainphtodc of mechanical deflec- 
tion.— .Modem Caster Co., Rockford. 
III. 

lligh-teniperatiirc aircraft locknuts using 
.\2S6 stainless steel alloy ha\c short- 
time tensile strength of 105.000 psi. at 
1,2001''. Stress rupture strength at 
1.200F after 100 hr. is 64,000 psi.— 
Elastic Stop Nut Corp. of America, 
Union, N. ). 

Fuel gage tank unit tester Model 
1617-040 works with all capacitancc- 



Exteosive experience and complete facilities make Rolle an Ideal source 
of casting advice as well as castings. Expert counsel on even so basic a 
problem as selecting the casting method can mean substantial savings in 

For example: Not long ago. Rolle recommended that a manufacturer 
permanent mold cast a part that was being cast in sand. This change not 
only reduced the cost of each casting by almost 45%, but machining time on 
each was cut in half. Similar savings may very well be hidden in jobs now 
on your drawing boards or production schedules. 

Any wonder so many manufacturers find it wise to call Rolle in for advice 
whenever an aluminum or magnesium part Is in the design stage? There’s 
no chance of error or bias, tor Rolle offers sand, permanent mold, and 
investment casting techniques, 

FREE 57-PAGE ENGINEERING MANUAL on designing aluminum and 
magnesium alloy castings available on letterhead request. Write now for 
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HEAT EXCHANGERS 



The extreme load change 
retes required to test air 
driven accessories and 
components for jet powered 
aircraft are easily and 
quickly obtained when your 
test facility uses THERMAL 
Type DF heat exchangers. 
Standard sizes are available 
from 750,000 to 8,000,000 
Btu/hr duty — all rated at 
300 psig and 1200 F. All may 
be gas, oil or combination 
fired and are complete 
factory built "package” 
units. 

stress free 

design . . . 

Years of trouble free service 
are assured by this simple 
yet remarkably compact 
design. The heater Is two 
pass — counterflow. One 
pass Is colled to eliminate 
the need for expansion 
joints. Construction Is all 
welded and all stainless 
steel - artd guaranteed. 


For complete information, 
write for THERMAL Bulletin 
No. 105. 



THERMAL 

Thermal Research A Engineering Corp. 

CONSHOHOCK£N • PENNSYLVANIA 


equipment and measures solumc 
directly without use of correction 
cards or interpolations. Three ranges 
of capacitance are pror-idcU: 0-100 uuf., 
0-1.000 uuf., and 0-s,000 uuf. Equip- 
ment meets specification MlL-T-f687A. 
--.•\vicn. Inc., 58-15 Northern Blvd., 
\\'oodsidc, N. Y. 

Spark arrestor for sufetying c-xlraust 
of ramp \cliiclcs employs centrifugal 
principle that eliniimites need for dirt- 
collecting screens. I'nit is said to cause 
ncgiigilile engine back pressure. Sonic 


of this equipment has been purchased 
bi’ United .\ir Lines.— Erickson Prod- 
ucts Co., -15 Dote St., San I'Tancisco, 
Calif. 



Pnslibiitton actuatirr for switches, desig- 
nated 4M-\ and 5M.A scries, have high 
pre-traiel to provide good feel and pre- 
s’cnt accidental oper.ition. Actuator 
can be mounted througli panels A-in. 
to i-in. tbick.— Micro Switch, Division 
of Minncapolis-IIoncnvell Regulator 
Co., I'recport, III. 

E-Splosbc sabc for long-time storage of 
fluids or gases under pressure has max- 
iinum operating pressure of 5,000 psi. 
and proof |)rcssure of 1 0.000 psi. \\'cigh- 
mg 5 nz., niiit is in. long. Explosive 
squib, scaled in a chamber, is fired by 
1 amp.— Explosive Products Division, 
Cemax Corp., 7S11 Sheridan Dr., Buf- 
f,ilo 21, N, V. 

Direct setting Electro-Limit gage works 
to 0.0001 in. without masters and also 
giics eompiirative oicr and under read- 
ings direct to 0.00005 in. on a full .stale 
of plus or minus 0.001 in. Gage's total 
range is 6 in. Squareness tliread gaging 
fixture provides inspection range of 1-in. 
to 11-in. thread diameter, using inter- 
cliangcablc roll holding plates and 
gaging tolls. .Accuracy is approximately 
0. 0002-in, total indicator reading at 
li-in. diameter.— Pratt &• Whitney Co.. 
Inc.. W. Hartford 1, Conn. 

Plastic-bound iwniittnent magnets of 
iiitric.itc design can be mass-produeerl 


AVIATION WEEK, 


]iy 16. 1956 



Free Booklet Gives Fads 



On most military and commercial 


OXYGEN EQUIPMENT 

Scott Aviation products are known the world over for their 
high standards of perfection. Whether it’s an Aviox portable oxj gen unit 
for your company aircraft or a miniature oxygen regulator for a 
high speed jet fighter, you can be sure it's the finest possible. 
For over 20 years Scott creative engineering has been solving difficult 
problems for military and civil aviation. Our engineering staff 
is at your service for consultation regarding your particular needs. 
Inquiries invited. 


SCOTT AVIATION CORP. 

275 ERIE STREET LANCASTER, N.Y. 
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by ucw method of mimufactiiie that 
also makes it possible to press shafts, 
temperature compensation pieces and 
bearings into the magnets. No ma- 
chining is needed. The method also 
offers high-precision magnetic toler- 
ances, low aging requirements, low 
cost.— Baennana-Nord Corp., Amherst, 
Oliio. 

New Machine Speeds 
Aluminum TreatmenI 



Join the engineers who first applied the new area rule concept to 
aircraft design. Positions open for wing and fuselage designers, 
hydraulic engineers, stress analysts, flight test engineers, acrody nami- 
cists, thermodynamicists, vibration and flutter, and instriimemation 
engineers. 


Protection of aircraft aluniimmi piirt.s 
against corrosion and abrasion is sped by 
use of a new maciiinc, known as an 
Cycler, at T'orrance Location of 
Douglas .Aircraft Co.'s El Scgimdo Di- 
vision. T'lie machine also prepares metal 
surfaces for good paint adhesion. 

The .Auto Cycler is said to requitt 
two-thirds the time of the method it 
replaces and uses only two iniinersion 
tanks instead of 10. It occupies (lOO sq. 
ft. of floor space, in place of the older 
iiictliod's 2,000 sq. ft. 

Parts to be treated arc racked and 
finnly ancltorcd in tlic iniinersion tank, 
to keep tlieni from inosing while thev 
arc subjected to the action of high- 
velocity licjuids. Tlic wash treatment, 
rinse and air drying all take place in the 
single chamber. 

'I'lie technique was descloped b\' tlie 
Plant Engineering and Materials & 
Process Engineering groups, and con- 
structed by iiipintenancc dcpartnient- 

NAA's Atomic Division 
Selects California Site 

All atomic energy svork of North 
American Aviation. Inc., will be cen- 
tered at Canoga Park, Calif., bv its new 
division, .Atomics Intcmationai. When 
all transfers arc complete, tlic new head- 
quarters will house approximatciv 1,000 
personnel. The division is now building 
a nuclear reactor for industrial research 
under contract from Atmoiir Rescatcli 
Foundation. Chicago, III., and another 
for medical treahnent and research for 
the University of California at Los An- 
geles Medic.il Center. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

Desis'irn piiil balMtrs of supenonic FIIF-I Tigrr (ai»ir), irMisoiilc F9F-3 
Cougar, Albolrois ampMhIao. S2F wh-killtr. 


Now!... the NEW 
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Component Design Challenges Industry 


By I'liilip J, Kla«:‘ 

The scutch for smaller mid iniitc 
accurate guos. accelerometers, iiite- 

tlie basic building blocks for' inertial 
guidance systems— is one of the most 
eb.illcnging prciblcins to be found in 
the avionics field. 

Althougb all of these eoinpunents 
has’C long been used in flight control 
and navigatioii systems, the degree of 

crtial systems is sesWal orders of mag- 
nitude hevond the pres ions state-of- 
the-art. 

Ibis esplaius svin some of the 
iiafiou's top engineers and scientists arc 
searching for nesv ingenions mechanical 
and/or electronic inertial liardss.ire. 
Simultancouslv, thev are painstakinglv 
trying to root out escii infinitesimally 
small errors in present inertial compel- 
iicnt dcsign.s. 

of measuring and integrating aceclcra- 
tion and tliat of establishing an accurate 
.spatial, scrtic.il, or north reference. 

Accelerometers 

Acceleration-measuring devices form 
the heart of all knmvn inertial ss stems. 
,\t first glance, tno possible design 
a|)proatbes suggest themselves for the 
accelerometer: 

94 


• \ |x:iidiiliim, .sujiported In a pivot 
bearing. Tbc problems lierc arc that 
friction in tlie bearing dulls the desice's 
sensitivity ami. for liirge accelerations, 
the ]>cuduluni mines through an arc 
so that it begins to measure an iin- 
uaiited component of gravity aecclcra- 
fioii ill addition to the desired linear 
acceleration of the vehicle. 

• Linear acceierometer. consisting of a 
mass vviiich is supported and rcstr, lined 
at opposite ends In springs. 1 lere the 
problem, in addition to friction, is one 
of obtaining a -satisfaetorv spring gradi- 
ent vvliicli vvill pcruiil the device to 


measure a wide range of accelerations, 
varying as mneli as 100,000:1, If the 
spring is stiff cnuogli to vvitlistand higli 
accelerations, then eree|) and bystercsi.s 
errors lieconie a problem. 

During a recent talk before tlie New 
Vork section of the Imtitiife of Radio 
I'aigincets, Dr. Hernard I.itman of 
.\niericim Bosch ,\tina Cor|). suggested 
the possibility of using a spring witli 
low stiffness, and supplementing tliis 
witli "an cleettical spring." .\ltbougli 
I.itman declined to elaborate, he re- 
(jotted tliat .\nna luis developed a small 
accelerometer vvhicli iv capable of 




Mo for 


armature 


Motor 
case ' 


Low 


friction 


bearings 


^^Pendulum 

(mass) 


Electric-spring type 
accelerometer 


measuring accelerations as low as 
0.00000 5G. 

One possible application of this 
“electrical spring" technique involves 
the use of a small d.c. motor. A mass 
or pendulum is attached to the c.sternal 
motor case, and the case itself is sup- 
ported by two low-friction bearings, as 
sliown in tlie sketch above. 

W'lien the device is subjected to a 
linear acceleration, the c.icternal case 
and its mass vvill rotate slightly, as 
shown in dotted lines in the sketch. 

If electric power is then applied to 
tlie motor's armature, of tlie proper 
polarity to cause the armature to rotate 
in the opposite direction to the move- 
ment of the external case, the armature 
will exert a torque which attempts to 
return the case to its original center 

greater the voltage applied lu 
the motor armature, the greater its 
speed, and the higher the torque it vvill 
applv to the external case. If the volt- 
age IS increased until armature speed is 
sufficient to exactly return the ease and 
pendulum to tlieir center positivin. tlicn 
the armature voltage will be propor- 
tional to the linear acceleration to 
which the device is being subjected. 
The device thus functions as an acccle- 
lometer, with the voltage applied to 
the motor armature being proportional 
to acceleration. 

Because the case-pendulum is alwavs 
returned to its center position as soon 
as it is subjected to an acceleration, it 
operates over a limited travel so that 
It measures linear acceleration and is 
not subjected to unwanted gravity 
effects. 

Such an accelerometer might employ 
a set of electrical contacts or other picli- 
off arrangement which senses any dis- 


placement of the motor casc-penduhnn 
from center, and then applies a voltage 
to the motor armature, increasing its 
magnitude until the case returns to its 
center position. 

Integroting Accelerometers 

One promising hope for cutting 
weight and coniplexity of inertial sys- 
Icms is the use iif "intcir.iting aecclero- 
ineters.” These are devices whose out- 
put signals arc proportional to vehicle 
velocity, instead of acceleration. Inte- 
grating accelerometers are under "ex- 
tensive development and may .supplant 
the simple accelerometer," Dr. Litman 
told the IRK meeting. 

Several possible design appro-aches to 
an integrating accelerometer, cited by 
Dr, Litman, include: 

• Resonating vibrating device, whose 
icsonant frcquciicv changes with the 
application of an acceleration force. 
Because deviation from resonant fre- 
quency varies directly with acceleration, 
it only is necessary to count the total 
number of cycles "lost or gained" over 
a time interval to obtain the integral 
of acceleration, or the change in vehicle 

• Unbalanced gyroscope, wbosc unbal- 
ance makes it sensitive to acceleration. 
Any acceleration about tbc sensitive 
axis produces gyro precession (displace- 
:nenf) at a rate proportional to accelera- 
tion. Ilii.s makes tbc total angle of 
gyro displacement proportional to tbc 
integral of acceleration— hence propor- 
tional to vehicle vclocitv, 

Mimicapolis-Honcywcll is making 
.such an integrating aeccieronietcr. a 
spokesman told Aviation Wtrk. In 
the M-H unit, a single-axis-of-frccdom 
gyro, with built-in unbalance, is 
mounted on a motor-driven turntable 


in such a fashion that rotation of the 
turntable causes precession of the gyro 
ill the same way as does an external 
acceleration. (See cutaway, above.) 

When the unit is exposed to an 
acceleration, the gyro processes propor- 
tionately. This ^splacement causes a 
small gyro pick-off to generate a pro- 
portional signal which is amplified and 
;ipplicd to a motor, lliis starts driving 
the turntable and its gyro in such a 
direction as to generate counter-acting 
precession torques in the unbalanced 
gyro. 

N\'hen turntable velocity and the pre- 
cession torque it produces are sufficient 
to return the gyro to neutral, the turn- 
table velocitv is then proportional to the 
external acceleration being measured, 
riic total displacement of tbc turntable 
from neutral is the integral of this 
acceleration, i)i vehicle velocity. 

M-II makes the unit either with a 
helical potentiometer pick-off oi a 
digital disk-type signal generator. 
Integrators 

The tecliniqiie of integration is not 
new to the avionics designer. However, 
tlic extreme accuracy requirements of 
inertial systems tax the techniques pre- 
viously used in airborne equipment, 
while the rigors of the airborne environ- 
ment make it difficult to use techniques 
commonly employed in lab-type equip- 
ment, such as analog computers. 

One of the most familiar tv'pes of 
integrators is an a.c. tachometer gen- 

TTie tach generator nonnallv is used 
in a circuit where it is caused to rotate 
at such a speed that it generates an a.c, 
voltage which always equals and cancels 
out the volt^e (signal) it is intended 
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High Temperature Brazing Cuts Joining Time and Costs 


Nicrobraz and our dry hydrogen fur- 
nacea made possible the brazing of this 
diffuser casing assembly in one opera- 
tion, with no distortion or oxidation. 
If you must join (or harden, or anneal) 
stainless steel, then our three stainless 
processing plants can help you to 
perform experimental and production 
stainless st^l processing and brazing. 


Nicrobraz, a Wall Colmonoy product, 
produces brazed joints in stainless steel 
assemblies that equal the parent metal 
in tensile strength at 2000° F., and 
are corrouon and oxidation resistant. 
Available as powder, rod, shim stock, 
paste, and wire. Write for the Nicrobraz 
brochure. It covers both the alloy and 
the facilities available. 


acceleration or velocity for an inertial 

Under such conditions, the speed of 
liicli gCTictator armature rotation is 

C roportional to its output voltage and 
ence to the signal to be integrated. 
Therefore, the total number of revo- 
lutions made bv the armature over a 
period of time is proportional to the 
integral of the acceleration or velocity 
signal. 

In actual inertial systems, the large 
range of acceleration signals which must 
be accommodated imposes the need 
for a much higher order of accuracy 
than in other types of airborne equip- 

Litman repotted that .\rma has 
developed a two-stage tach generator 
to overcome this problem. The two 
tach generators operate at different 
speeds and roltage ranges, with a suit- 
able scheme for switching from one to 
the other. 

Another analog-type integrator is the 
d-C. integrating amplifier. This requires 
a high-gain amplifier, emploving a feed- 
back loop tlirmigh a capacitor. The 
capacitor's leakage current, dielectric 
hysteresis and capacitance drift must 
be low to meet inertial ssstein accu- 
racies, Litman pointed out. 

Digital-tvpe integrators might also 
be used, particularlv for accelerometers 
of the resonating type (desenTjed previ- 
ously). where integration can he per- 
formed by counting impulses, cycles, or 

W'ith a digital integrator, almost any 
desired degree of accuracy can be ob- 
tained easily, whereas in analog-type 
integrators, the required accuracy often 
seriously strains the state of the design 
and manufacturing art. 

Gyroscopes 

Two basically different types of gyros 
arc finding application in inertial sys- 
tems. There are strong differences of 
opinion behveen the proponents of 
each t\pe as to which is best suited for 
the job. 1'he two types are: 

• Displacement (free) gyro: This is a 
refined, super-accurate version of the 
conventional gvros long used in aircraft 
as artificial horizons, g\To<omp3sses 
and to ptos'idc signals to automatic 

E ilots. It makes use of the gyro’s in- 
erent characteristic of attempting to 
maintain its spin axis fixed in space. 
The gyro is mounted on gimbals which 
give it two-degrees of freedom. 

• Integrating (HIG) gvro: This post- 
war development of Afassachusetts In- 
stitute of Technology's Instrumentation 
Lab is an adaptation of the familiar 
rate gyro. Botli liasc only a single de- 
gree of freedom. 

In a rate gvro, any displacement of 
tlie gyro and its gimbinl about their free 
axis is opposed by springs in sucli a way 
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that the greater the displacement, the 
grixitcr the spring tension. 

When sucli a rate gyro is mounted in 
an airplane or missile .so that its input 
axis corresponds to the vehicle's luw 
axis, any yawing rate of the \ehicle will 
create a gyro precession forane propor- 
tional to this yawing rate. TTiis in turn 
w ill cause the gyro to be displaced from 
neutral until the restraining spring ten- 
sion just equals (and cancels out) the 
precession torque. 

At such time, the total displacement 
of the rate gyro from iieutr.il will be 
proportional to the aiiplane’s yawing 
rate.' \ suitable pick-off on the rate 
gyro develops an output signal propor- 
tional to this displacement. 

In the HIG (hermetically sealed in- 
tegrating gyro), viscous damping replaces 
the spring restraint of the rate gyro. 
As a result, the restraining force exerted 
by the viscous damper is proportoinal 
to gyro precession rate, instead of be- 
ing proportional to precession displace- 
ment, as in a rate gyro. 

If a HIG gyro is mounted in an air- 
plane in similar fashion to the previous 
example, yawing motion of the airplane 
will cause the gyro to develop a preces- 
sion torque which (like the rate gyro) is 
proportional to the rate of airplane 
yawing. However, because of the vis- 
cous damping, this torque results in a 
gyro gimbal turning rate (instead of dis- 
placement) which is proportional to 
the vehicle's yaw rate. 

Since the gyro is preccssing at tlie 
siime rate as the airpUuie is yawing, tlic 
integral of gyro precession rate oi'cr an 
intcnal of tiiiie (total gyro displace- 
ment) is proportional to 3ie integral of 
airplane yawing rate over the same inter- 
val of time, and hence proportional to 
total airplane displacement. Ilius. bi 
sensing airplane yaw, pitcli or roll rate 
and integrating it, the HIG gyro ef- 
fectively measures the aircraft's toCal 
displacement about the same axis. 

A schematic of an HIG gyro, sliown 
below, illustrates the gvro's input a.xis 
(lA) whicli, when subjected to an 



INTEGRATING gyro, shown schcmaBeally. 
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industrial applicatipns. p 
Snap-acting 
I precisely 


specified level of ac- - ” ^ 

celeration. Momentary-contact type, 
Model 131, and manually reset type. 
Model 132. are shown. Also available 
with integral time-delay relay, in die- 
cast, explosion-proof cases or in her- 
metically seal^ housings. Standard 
rating! 1 amp, inductive and 2 amp- 
resistive at 30 volts d-c. 

Write for data sheets on accelerometers 
and acceleralion-sensiliye switches. 


angular velocity w,, causes tlic gimbal 
to rotate. small signal generator or 
pick-off (SG) nicasurcs total displ.icc- 
inciit angle through vvliieh the IIIC 
giiiibal motes, Tlii.s is proportional to 
Ihe total vehicle displacement. Viscous 
damping is shottn schematicallv as C, 

Attractive Characteristics 

The H!G gyro has performance char- 
acteristics which make it extremely at- 
tractive for use in gyro-stabilized pLit- 
funns for inertial systems, lliesc in- 

• Low drift. Some of the larger gyros, 
such as the HIG-6, rcportedlvhas c ran- 
dom drift rates as low as 0.02 degrees 
per hour, 'lliis extremely low drift rate 
is due to the fact that the gyro is floated 
in a dense fluid which largely relics'cs 
the load on gyro gimbal bearings, 
greatly reducing the drift-causing effects 
of spurious friction in the bearings, 

• Extremely sensitis’e. Pick-offs used iii 
HIG gyros ate capable of detecting dis- 
placements of the gyro a,s small as l/(i00 
' of a degree. 

• V\'idc range. HIG gs ros can be used 
to measure a wide range of angular 
[rates. Kor example, the lllG-t unit 
tinadc by Minncapolis-Jloneywcll rc- 
Iportcdh' can integrate input rates over 
'3 range of I0‘“ to 10 radians per second. 

TTic number in the giro designation 
,(i.c. HIG-4, HIG-5, lllG-6) refers to 
ithc angular moinentuin of its fly wheel. 
'Tlic IIlG-4, for instance, has an angular 
, moinentuin of the order of 10' gr. 
|cm.'/scc., while the HlG-5 has an angu- 
llar momentum of approximately 10*. 

Until recently, it was thought that 
ilhc larger the angular inomentum. the 
lower would be tlic gs ro's drift rate and 
the gre.iter its sensitivitw Experience 
now indicates that this theoretical ad- 
vantage of larger size is not always 
achieved in practice. 

Smallest integrating gyro developed to 
date is the HlC-5, designed by Green- 
leaf Mfg. Co. Other major HIG gyro 
manufacturers include Minneapolis- 
Honeywell Regulator Corp. and Reeves 
Instrument Corp. and Kcarfott Coin- 

Wlien HIG gyros are used in an in- 
trtial stabilized platform, one gyro must 
be used for each axis which is to be 
-stabilized. ^■D^ example, a three-axis 
platform recjiiircs three HIG gvros. 

To illustrate the operation of a 
HIG-stabilized pbitform, consider the 
simplified single-axis platform shuvvii 
above, right. 

.Assume that this platform is installed 
in an airplane, and aligned with ifs vuvv 
axis. Also a'Siiine tliat a gust suddciilv 
v'li.inges the airplane's heading bv, say, 
10 degrees, in ;i counter-clockwise di- 
lection. -As soon as the airplane starts 
lo change heading, the HIG gyro will 
instantly sense the angular velocity and 
will be preccssed about its gimbal axis 



at a proportional rate (see sketch). 

This displacement will cause the 
IIIC gyro pick-off (SG) to generate a 
signal which is amplified and then ap- 
plied to a servo motor on the stabilized 
platform, Tlie motor proceeds to drive 
the platform in a clockwise direction 
(opposite to plane's movement). This 
platform rotation will cause the HIG 
gyro to be prccessed in the opposite 
direction. Wben the gyro spin axis has 
been preccssed Kick to its original neu- 
tral position, the platform will have 
been rotated back tlirough an angle of 
10 degrees. 

Tlie signal from the pick-off will drop 
to zero, the motor will stop, and the 
IIIC and platform will again be 
oriented in their original aziinntli 
jjositious. 

Feedback to the HIG 

An important characteristic of tlic 
HIG for inertial system use is that it 
can also be prccessed by application of 
an electric command signal, without any 
external rotational velocity being im- 
parted to its case as in the previous 

This is accomplished by means of a 
small torque generator (TG) built into 
the gvro (sketch above. 1 

when a voltage is .ipplied to this 
torque generator, it creates precession 
torques just as if tlie gyro case and plat- 
form were being rotated. If the IIIG 
also is being subjected to an external 
angular velocity as well as having a 
signal applied to its torque generator, 
the two precession torques thus de- 
veloped will add algebraically and the 
net torque will determine gyro gimbal 
displacement. 

To illustrate the operation of a com- 
mand signal input, assume that a IMG 
gyro IS mounted on a .single-axis sta- 
bilized platform as before and that the 
device is not subjected to any external 
angular velocitv. Now assume that a 
signal is applied to the HIG torque gen- 
erator. This will cause tlie gyro to start 
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to prccess at a rate proportional to the 
applied signal voltage. As soon a.s this 
happens, the gvro pick-off develops a 
signal whieli is .iniplified. applied to 
the servo motor and starts the platform 

lliis angular rotation of the IMC's 
external case, flic same as if tlic airplane 
il.sclf were yawing, produces a coiinter- 
aetiiig precession torque vvitlriu the 
IIIG. \Vhcn tlic system achieves bal- 
ance. the platform will be rotating at a 
rate which is just sufficient to generate 
a precession torque vvliicli is equal and 
opposite to tliat developed by the torque 
generator. At such time, the stabilized 
platform’s angular rate will be jiropiir- 
tional to the input signal applied to the 
torque motor, and hence its total dis- 
placement over a period of time will be 
the integral of the input command sig- 

As pointed out prcvimislv (.AW Jan, 
9. p. 42), in the 84-niinutc pendulum 
Ivpc of inertial system, that portion of 
the stable platfomi which mounts the 
accelerometers must be rotated at tlie 
same angular velocity as the carrving- 
vehicle moves around the earth, or else 
n’ust be rotated through the same angu- 
lar displacement as the vehicle moves 
around the earth. This is ncccssaA- to 
keep the accelerometers coiitinuoiisK 
aligned in a horizontal position where 
they can not measure unwanted gravitv 
acceleration. 

If HIG gyros are used to stabilize 
the accelerometer mount, then the in- 
tegrated output signal from an aca'l- 
erometer, which is proportional to the 
vehicle's angular velocity, can be intro- 
duced into the HIG's torque motor. 
This will cause the HIG to prccess and 
the acceleromter platform to rotate at 
Ihe identical angular velocity of tlic 
vehicle about the earth, providing that 


CUTAWAY drawing ol IIIG gytu niudc bv 
svsteiii scale factors arc propcriv se- 
lected. 

Displacement Gyros Gain 

Although the HIG gvro's char.icter- 

iiiertial systems, recent developments in 
the older type of dis|>laccnieiit gyro 
have led some companies, like American 
Boscli Arma Corp.. to venture off the 
vvcU-bcutcu HIG path. 

.Anna has developed a two-axis dis- 
placement tvpc gvro, whose novel con- 
struction rcpiirtecllv reduces gvro drift 
to 0.1 degree per lioiir. .Anna has 
achieved tliis low drift rate by using 
complete flotation of the inner gyro ele- 
ment and substituting thin wire fila- 
ments for the ginib.ll bearings. 

By floating the inner gvro clement. 


its weight is shifted from the normal 
gimbal bearings or pivots to the liquid 
lexccpt for a minute amount resulting 
from lack of perfect buoyancy). With 
the inner gyro element thus supported, 
it is only iiccessarv to provide very thin 
wire filaments to keep the inner ele- 
ment centered, eliminating previously 
used bearings vvhose spurious frictions 
cause random drift. 

A spherical shell containing tlie gyro 
motor and flyvvlieel is attached to an 
inner gimbal by means of these thin 
fihmicnts. and this gimbal in turn is 
attached to an outer shell by the same 
means (sec sketch, below left). 

llic volume between tlie inner and 
outer shells is filled with the flotation 
liquid and the gyro clement is then 
mounted on its own. two-axis stabilized 
platform, powered bv two servo motors. 

Substituting Known For Unknown 

•Any displacement of the outer case 
relative to the inner gvro clement, 
wliich attempts to niaintai'n its position 
fixed in space, results in a slight twist 
of tlic supporting wire filanicnts. 

A pick-off located on tlic external 
sliell instantly senses this displacement 
,ind generates an "error signal" which 
is fed to the stabilized platform servo 
motor- lliis causes the motor to rotate 
the platform and outer giro shell, un- 
til the outer shell is again aligned to the 
inner element, thereby untwisting the 
'upporting filaments. 

Thus the platfomi alwais follows the 
gyro in angular position and functions 
as a power-driven space stabilized jilat- 
forin of high precision, Arma’s Dr. I,it- 
inan says. Consequently the siipjKirting 
wire filaments alwavs arc maintained at 
issentially zero-angle twist. 

Explaining the basic adi'antage of 


STAWLIZCO AXIS 

ARMA GYRO ELEMENT, floated in liquid, uses thin ts 
al^cd to outer case, eliminating bearings whose frict 
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this design, Litman savs: "WeVe sub- 
stituted a known spring torsion con- 
siant for unknown and unpredictable 
bearing frietioiis of conventional gyros." 

It is safe to assume that tire new 
gyro is being applied to some of Arma's 
inertial system developments, although 
company spokesmen decline to cora- 
incnt. 

Arma has disclosed, however, that 
the ne«' g\TO design has been applied 
to a novel gyro-eoinpass which seeks out 
true north, instead of aligning itself to 
magnetic north as in conventional air- 
craft gyro-compasses, lliis obviously is 
a very useful characteristic for an in- 
ertial system which must maintain its 
iicceleromctcrs oriented in a north- 
south and east-west direction. 

Anna has built an airborne version 
of its north-seeking gyro-compass, 
weighing 23 lb. and measuring only 
9 in. in diameter by 104 in. high, in- 
cluding all accessories and controls 
(see photo, p. 94). 

.Mthoiieh new to aviation, the prin- 
ciple of the north-seeking gvro-compass 
lias long been used in very large ship- 


board gyros, Arma says. Tlie technique 
requires an extremely accurate, low- 
drift gyro, which until recently could 
not be achieved in a size small enough 
to pcmiit its use in airborne \-chicles, 
Litman says. 

Another interesting aspect of the de- 
sign is that earth ',5 rotation, which is a 
source of error in an ordinary (unslaved) 
displacement gyro, is the thing which 
enables the .\rma unit to seek out true 

Principle of Operation 

To illustrate the operation of the 
north-seeking gyro, assume that a gyro 
were placed on a tabic located on the 
earth's equator, on a nortli-south 
meridian running tlirough New York. 
Suppose also that the gvro spin axis is 
aligned so that it points east-west and 
simultaneously is "horizontal— at right 
angles to a pendulum indicating the 
(vertical) direction of gravity, as shown 
in sketch above. 

7'hree hours later, when the earth 
lias rotated througli an angle of 45 
degrees, the gyro spin axis will no longer 
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New U.S. Concept for 

thial defense 

In this age of awesome airborne nuclear 

weapons, a vast umbrella of airborne electronics will safeguard 

our nation against sneak attack 



LEFT-EARLY-WARNING RADAR PATROL, Desig- 
lUTcd the WV-2 by U-S. Navy and EC-121 by USAF, thcic radat- 
domed Lockheed Su^r Conucllations carry six Ions of electronics 

cause of their famed all-wcathcrstabiliry and extremely lung range. 





Faniphted Pcnngrm planning and recent 
amazing ccchnological dcvclopmcnK by 
U.S. science and industry arc rapidly mak- 
ing our nation’s total defense system the 
most formidable in ail histort’. 

Lockliced's role in implementing our new 
Weapons Ssncctn concept and in SsTCems 
maitagcmciic, is an important one. Thou- 
sands of Lockheed military aircraft, of iwie 
widely dilTcccm types, are already in serv- 
ice. Other advanced pl.mcs, missiles and 
electronic guidance devices arc in produc- 
tion, undergoing tests or on the drawing 
boards at Lockheed. And Lockheed s pio- 
nccring leadership in design and develop- 
ment of airborne electronics wiU continue 
to contribute heavily to total defense. 


BELOW— A WEAPONS SYSTEM IN ACTION. An clcclron- 
ics-laden Super CunstcILiriou carly-wanung plmc (A), paitoUing uur 
outermost tJefense perimeter hundreds of miles from ourshsires and boi^ 
ders, bmin its high altitude can "see" beyond the horizon and detect both 


of invaders, the pairtil plane alerts our intetcepinn ic). svhieh swarm 
aloft and are radar'^uiileJ through fug or darkness to intercept and 


dwtroy the attackers with high-speed mckcci or missiles. Any enemy 
uously manued by patriotic civiliiits helping to keep our iiatjun free. 



STILL-SECRET F-104 SUPERSONIC 
JET FIGHTER. (Photo not yet released.) A 
high-ranking USAF officer said of the F-104; 
"Tilis is a fighter pilot's dream. We feel confi- 
dent that it is the fastest, highest-fiying fighter 

THREE PHOTOS AT LEFT show crew 
members of Super ConsiciUtiou carly-svariiing 
plane at wcirk. (Top) Navigator ploning a fisi 
(center) observers at radar consoles plotnng alli- 

(bortom) fightcr-diteetor ehaning pouiioii and 
path of approaching aircraft. 

Lockheed 
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"Doelcam^ 

Master - precision Gyroscopes 

Doelcam Master-precision Gyroscopes and Gyro Stable Platforms are standard 
equipment in many of today's missile and aircraft stabilization and guidance systems. 
Shown here are three standard models. Specialized versions of these models or 
completely new designs can be produced in quantity to suit your requirements 
exactly. Avail yourself of the same engineering know-how that has successfully 
designed gyros for the LARK, METEOR, TALOS, RASCAL, BOMARC and 
LACROSSE Missiles and the same production team that has made Doelcam the 
largest single producer of gyros for the bombing and navigational computer used 
m the B-36, B-47 and B-52. We invite your inquiry. 


Pickoft) for guided missile insirumeniaiion and 
control systems. These gyros measure angular 
dcheciion about either one or both gimbal axes. 

The rugged simplicity of the caging mechanism 
and the rail-type mounting enable these gyros to 
withstand severe shock and vibration. Weight 
— JW lbs. Size — 5>?42" long x 4T4" diameter 
(exclusive of mounting flange). Drift — less than 
per minute. Remote caging and uncaging. 
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and homing systems and flight 
military aircraft. These models 
tiuie attgular rates where high accu- 
acy and superior dynamic response are essential. 
Linear output signal proportional to input rale 
within 0.25^ of full scale. Withstand lOOG 
shock in any plane and ISG vibratiesn Up to 
eps. Weight — 3?i lbs. Si« — 54S" long x 


tiuring Oyreseepes, Type it for tactical 
terns requiring less than one minute 
Incorporate damping compensator for 
damping ratio without heater. Linear 
output signal proportional to input rate within 
0.25%. Withstand 50G shock, 15G vibration 
up to 2000 cps. Angular Momentum — JO^ 
gm.<m.!/sec. Size SH" long x 2,0' diameter. 
Wrif tot »ull»Hn U. II 
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be at right angles to the pendulum 
(Kig. B). Because the gyro maintains its 
position hxed in space uhilc tlic cartli 
rotates, the angle between the gvro spin 
axis and the pendulum would be cqu.il 
to the eartli's rotation, or 4i degrees 
(assuming no gyro drift). 

If, however, the gyro s spin axis is 
initially aligned along a longitude merid- 
ian (true nortli). as shown in I'ig. C, its 
spill axis will alwavs remain at right 
angles to the pendulum (vertical) de- 
spite rotation of the earth, as shonn 
in Fig. D. 

Thus, the spin axis of a gi ro-coinpass 
will appear to “drift" from perpendicu- 
larity to a pendulum, unless its axis is 
aligned parallel to the earth's spin axis 
(pointing along a longitude meridian). 
'I'he magnitude of this drift from the 
vertical will vary as the cosine of the 
latitude at wliich the gyro-compass is 
located- For example, the drift angle 
will be a maximum at the eqnattir, de- 
creasing to zero at high latitudes. (For 
tills reason tlie nortli-seekins character- 
istics arc usable only up to latitudes of 
about 80 degrees.) 



Combines For the First Time 

Pantobase 


Two-Axis Platform 

The north-seeking gyro is mounted 
oil a two-axis stabilized platform, with 
the gi ro aligned so that one axis meas- 
ures aziimitli (he-ading) angle, while 
the other measures tilt angle of the 
gyro relative to the I'crtical. Signals 
front the gyro pick-offs keep the sta- 
bilized platfnmi aligned rdatitc to the 
gyro’s spin axis, as prcvioiish- described. 

damped peiidnluin hangs below the 
stabilized platform, continuouslv indi- 
cating the average pn.sition of vertical 
tgnivity). 

.■kt such times as tlie gyro's tilt axis 
is parallel to the eartli’s spin axis 
(pointed north), the stabilized platfomi 
itself isill be at tight angic.s to the 
pendulum. If the gyro itself has ex- 
frcincly low random drift, then anv 
deviation of the gyro’s spin axis fron’i 
pcqjendicuJarits to the pendulum re- 
sults from the effect of earth's rotation 
—an indication that the gvto spin axis 
is not perfectly aligned parallel to the 
earth’s spin axis and hence not pointing 
to true north. 

\\'hcn this happen.s, the pendulum 
generates a .signal which causes the sta- 
bilized idatform to rotate back to a po- 
sition of perpendicularity to the pendu- 
lum, and this causes the gvro spin axis 
to be processed back into alignment 
with the earth’s spin axis. 

Vehicle Velocity Must be Known 

One problem arises when the gyro 
compass is used in a moving vehicle, 
because the gyro is unable to distinguisli 
vehicle velocity from earth’s rotation, 
and senses the vector sum of the two. 

Thus a high vehicle velocity in the 




The MS-8-1 Is able to land and take- 
off from unprepared surfaces such os 

nary runways and to operate ^from 
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Expansions. Changes 
In A\ionics Industry 

sliiliSi 



<'lianged its name to Cler itc Transistor 


• Narda Co^„ maker ^of UHF and 


► FAA^Buis RCA Radar-Pan Americai| 



proven at altitude 


HYV/L’ Fuel Booster Pumps by Hydro-Aire are 
already flying in high-performance aircraft built 
by such companies as Chance Vought, North 
American Aviation, McDonnell and Douglas. 
This pump, shown in cutaway at right, takes the 
guesswork out of fuel systems planning, because 
it has “Design Predictability." A clear-cut chart 
method tells you all you want to know about 
your future pump design — in minutes! Inter- 
ested? Contact Hydro- Aire. 

HYVl* fuel booster pumps 

a product of 




Inc. who also make 
FUEL VALVES • TURBO MACHINERY 
HOT AIR VALVES • hytrol 


URBANK, CALIFORNIA • Aviation Subsidiary of CRANE CO. 
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THIS SMR HOBBER Riainlains quonlil; oulpul at a atasdanl tolerance Mechanic^ Diviaion of General Milla.it waa apeciallf rebuilt in our plant to 


NEED PRECISION AND VOLUME? 


Laboratory precision combined with quantity output — 
that’s the rare combination you'll find at the Mechanical 
Division of General Mills. Superior equipment, experienced 
craftsmen, streamlined methods result in a fast, accurate job. 

Whether you require a single gear or entire control sys> 
terns for aircraft or missile guidance, we have the skills and 
facilities to handle the job perfectly from original design 
to field service. 


WHAT'S yOUR PROBLEMS General Mills can help you wilh 





NEW BOOKLET deacribes and illualratea the services available to 
you at the Mechanical Division. For your copy address Depl.AW-9, 
Mechanical Division of General Mills, 1620 Cenirai Avenue, Minneap- 
olis 13. Minn. 


Job opportunities avadaUe for creative engineers. (Fork dosel)' wUh outstanding men on interesting projects. 

MBCHANioAL. DIVISION OF General Mills.Inc 


of 45 jetliners. 'I'he action raises PAA's 
total airborne radar orders for its fleet 
of 129 DC-C.S, DC-7s and jets to S5 
million. 


► GE Eyes Computer Field— General 
Electric has set up a new industrial 
electronics laboratoiy and an new in- 
dtistrial computer section in its re- 
(.entlv reorganized F-Icctronics Division 
(AW Dec. 5, p. 9). Although it isn’t 
generally known, GE seriously con- 
sidered entering the digital computer 
business in 1947, but decided .against 
going into competition with major busi- 
ness macliines companies, wliicli were 
customers for other GE products. StnT:- 
ing growth of the market for digital 
computers and their use in plant auto- 
mation apparently has prompted GE to 
reconsider. 

►New RCA Two-way SSB Radio- 
Radio Corporation of America has an- 
nounced a new two-way simplex single- 
sideband high-frequency communica- 
tions set suitable for cither fixed or 
mobile use- RCA savs it has demon- 
strated its new SSB system to the Civil 
Aeronautics Administration, and that 
the Coast Guard has obtained one for 


► Avionics Papers Wantcd-llic 1956 
Dayton Conference on Aeronautical 
Electronics is seeking technical papers 
for presentation at annual meeting. Mav 
i4-Ifi. Write; C. E. Dovle, P. O. Box 
621, Far Hills Branch. Dayton 9. Ohio. 

Panagra Tests VORs- l'wo omnirange 
stations have been installed in Argen- 
tina. one near Bueno.s Aires, tlic other 
at Malargue in tlic Andes foothills, to 
enable Panagr.i to cs'aluate their situa- 
bility for improving navigational facili- 
ties across the Andes. One VOR was 
manufactured by Federal Telecommuni- 
cations Laboratories, the other by 
Wilcox Electric. Panagra savs that 
pilot reports on the new facilities have 
Ixicn "uniformly enthusiastic." 

NEW AVIONIC 
PRODUCTS 


Semi-Conduefors 

■ High-power silicon rectifier, broad- 
area type, comes in ceils rated at 100 
I^ak inverse volts. 14 amp. half-wa\-c. 
Cells can be stacked to meet desired 
circuit requirements. Silicon rectifiers 
lim-e efficiency of os'et 99%. Bogiic 
Electric Mfg. Co., 52 Iowa Asc.. Pater- 
son 5, N. J. 

• Silicon transistors. PNP. for high 
temperature use arc now available in 
production quantities in three new 



elavan 




designer and manufacturer of 
fuel noiiles for Pratf & Whitney Aircraft’s 
J57 turbojet, powering the Convair FI02, 
supersonic interceptor. Delavan has brought 
unprecedented nozzle performance to the air- 
craft industry. 


DELAVAN Mfg. Co. 

GRAND AVE. AND FOURTH ST. 
WEST DES MOINES. IOWA 
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For want of a nail the shoe is lost, 
for leant of a shoe ike horse is lost, 
for want of a horse the rider is lost, 

George Herbert’s statement applies to electronics 
today as it did to riders three centuries ago. The 
point may be illustrated by considering a vital 
electronic unit made up of thousands of com- 
ponents. If the least of these components fails, 
the whole unit may fail — and with it a strategic 
military mission. 

The problem of reliability is becoming increasingly 
important as the science of electronics advances 
"Black boxes” are hard pressed to perform more 
complicated tasks with increasing efficiency. And 
at the same time, the requirements call for smaller 
dimensions. Notwithstanding environmental 
extremes of an order hitherto unknown, every 



resistor, capacitor and relay must perform reliably. 
Each "nail” is critical. 

That is why RCA is continuing its vigorous search 
for ways and means to increase the reliability of 
every component in an electronic unit. This pro- 
gram never ceases. It follows through from design 
to field evaluation. Everything learned is immedi- 
ately applied to currentdevelopmentand production. 

In seeking a degree of electronic perfection never 
before attained, RCA joins hands with others in 
this field. This matter of reliability is an industry 
challenge to be met by ingenuity, brain power 
and engineering knowledge wherever it is found. 


DEFENSE eLeernomc pmoucrs 

RADIO CORPORATION of AMERICA 


CAmOCH, MJ. 


no 


types; I'hc CK790 and CK791 arc de- 
signed for audio ond low lU'' applica- 
tion.?. witli collector dissipation of 50 
niw. at 135C- ’I'lic CK793 is a low- 
noise tninsi.stor for low-lcscl pre-amp 
circuits. Application data is available 
trom rccliiiical Information Service. 
Ravthcon Mfg. Co.. 55 Chapel St.. 
Ncw-toi. 3S. Mass. 

• Silicon power transistor. NPN Type 
970, rated for maximum collector dissi- 
pation of 3.5 watts at lOOC, or 8.75 
watts at 25C. New unit is suitable for 
output stages of servo amplifiers, l ypc 
970 is hermetically sealed in a disk 



approximately 1 in. in dia. x 1 in. liigli, 
with a heat-sink mounting plate iiic.is- 
uring about 2 in. x li in. Rutletia 
DL-S 371 gives application data. 
Texas Instruments hie.. 6000 l.cnwmn 
Avc.. Dallas 9, Tcwis. 

Components & Devices 

• Miniature ‘'fccd-tlirougli" capacitors, 
using piipcr dielectric, for use in RT 
mtcrfereiicc suppression, come in two 
types. Type 271 has operating tem- 
perature range of —55 to 85Q Type 



272 has range of — 55C to 125C. 
Standard capacitance tolerance is 20%: 
power factor is less than 1% at 1,000 
cps., 25C. Units reportedly meet 
M1L-C-25A. Gudeman Co., 340 W. 
Huron St., Chicago 10, III. 

• Voltage sensitive capacitors, ceraniic 
ty))cs LVSR and LV'SIs, have their 
eapicitancc lowered by as mucli as 607?' 
with the application of d.c. voltage up 
to 200 volts. Type LVSR lias maxi- 
mum sensitivity at room temperature 
while the type LVSE has maximum 



SECUUITY 


From design to mass production, 
Security Parachute Company can provide 
automatic parachute systems for any 
purpose ... for the smallest missile or the 
largest super bomber. Your correspondence 
regarding research or production 
Is invited. 


Put yourself In good hands. 


PARACHUTE COMPANY 

SAN LEANDRO, CALIFORNIA 
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Cessna’s CH-1 
Performs Brilliantly 
In Army Tests- 
First helicopter 
to land on Pike's Peak 


History was made September 13, 1955, when 
Cessna’s new CH-1 helicopter landed on the 
summit of 14,110-ft. Pike’s Peak. The event 
marked the first time a helicopter had landed 
on the famous peak and climaxed a series of 
Army evaluation tests for the iiighly func- 
tional CH-t. 

Piarlier that same day, the all-metal ClI-l 
flew to an altitude of 17,600 ft. over Colorado 
Sprinps. Then, after landing on Pike’s Peak, 
the new helicopter, with three people 
altoard, hovered above the peak before flying 
back to the uriginating puint of the Army 
tests at Camp Carson, Colorado. 

The test results backed up Cessna’s confidence 
in its new CH-1. It can climb from sea level 
to 10,000 ft. in less than 10 minutes. Over 
120 ni.p.h. speed gives the CH-l highest top 
speed of any hclieopter eortifled by CAA. 



Cessna engineers and designers planned the 
new helicopter tor maximum efficiency, low 
operating cost. The simplified mechanical de- 
tail of the revolutionary transmis-sion, rotor 
assembly and lirive system eliminates many 
extra purls requiring lubrication and service, 
cuts down on maintenance coats. 



Its engine location — in the nose of the fuselage 
— is another example of the CH-l's functional 
design. Mounting the engine forward results 
in important savings in installation and servic- 
ing time, provides extra cargo, or passenger. 


The excellent test performanee of the CH-1 
climaxes an intensive research effort by Cessna 
during the past three years. Military leqiiiro- 
ments call for the kind of performance the 
CH-1 can deliver. It is an irnportanl 
step forward in helicopter aviation. 

Cessna Aircraft Co., Wichita, Kansa.s. 
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sensitivity at 70C. Both measure ft in, 
in dia. x i in. long, and come with 
radial leads. Capacitance values range 
from 300 to too inmfd. Mucon Corp., 
9 St. Francis St., Newark 5, N. J. 

• Sub-miniatured pot. Type 101.\, 
measures only 1 in, in dia, x 0.43 in. 
long, making it smaller than the shaft 
of a conventional pot entiomctcr. The 
tiny trimmer pot is available in stand- 
ard resistances of 680 to 6,800 ohms, 
witli other values on special order. Pot 
is rated at i watt at 20C. Wiper travel 
is 320 deg. Carter Mfg. Corp., 23 
Washington St., Hudson, Mass. 

• Power connector lias polarizing screw- 
lock feature to provide positive locking 
of plug and receptacle and to simpli^ 
.sepration of the plug and receptacle. 
Series K-Z 16 is available with 12. 18. 
24 and 34 contacts witli solder cup for 



#16 AW'G uirc or solderless wiring 
taper ])in. Connector comes in a cliiiicc 
of several molding compounds. Elec- 
tronic Sales Dis'-, Dejur-Amsco Corp., 
45-01 Northern Blvd., Long Island Citv 
1. N. Y. 

Test Equipment 

• Digital frequency meter. Model 5571, 

t ives direct read-out of any frequenev 
-om 1 cps. to 42 me., or up to 515 me. 
with a VHF converter. Accuracy is rtl 
count ± crystal stability whicli is one 
part in 10’. short term. Dcsice can be 
used to actuate a read-out printer. For 
application data, write to Dept. NR 31. 
Berkeley Disision, Beckman Instru- 
ments, lac-, 2200 Wright Ave., Rich- 
mond 3, Calif- 

• Dynamic voltage tracer is for accurate 
recording of the dynamic character- 
istics of magnetic devices and compo- 
nents. Device also can be used to 
test semi-conductors and other non- 
linear components. Overall evaluation 
accuracy is quoted at better than 2 %, 
with phase angle accuracy better than 
1%, Bulletin No. 104 gives application 
data. Hamner Electronics Co., Inc,, 
P. O, Box 531. Princeton, N. ]. 
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WESTINGHOUSE 

BALTIMORE DIVISIONS 

opportunity 


for experienced electronic engineers seeking long-range 
positions of responsibility and opportunity. 



■CIRCUITRY 
•MICROWAVES 
•SERVOMECHANISMS 
•MAGNETIC 
AMPLIFIERS 
•PACKAGING 
•DIGITAL COMPUTER 
PROGRAMMING 


■FIRE CONTROL 
SYSTEMS 

•ANALOG COMPUTER 
DESIGN 

•TRANSFORMERS 
•VIBRATION 
•RADAR DESIGN 
•FIELD SERVICE 


Teeluileal EUiacfer, D«frt.2l7 
WwUnglioUM Btctrlo Ceip. 

2319 WUkaoi Aaaoua 

you CAN 6E SURE... IF rr& 

\^^stin^house 


' K - \ 
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SAFETY 


CAB Report on PISYA Rooftop Crash 


Helicopters Get New Cable Disconnect 


A Bell Ilclicopltr, model 47G. N 942B, 
owned and operated by the Port of New 
^'oik Authority, crashed during takeotf from 
the heliport atop the .Authority’s building. 
Ill Kighth Avenue, New York, New York, 
ahoiit 1515 (Eastern Daylight Time), July 
15, 1955. llie aircraft w-as destroyed by 
impact and ensuing lire and both occu- 
pants, Pilot MarccI Chevalier and Passenger 
.Arthur T'tuss, were serionslv injured. 

Pilot Chevalier landed the subject air- 
craft at the heliport about H30 EDT. The 
engine was stopped to permit his two pas- 
sengers to esaniinc the helicopter. They 
did so, and left for an elevator to the 
building bdow. Passenger Arthur Truss 
then boarded with an aerial camera. The 
pilot plugged in to the helicopter an es- 
lernal power line and .started the engine. 

'Ihe purpose of this flight was to take 
photographs at Staten Island in the Purt 
of New York .Authoritv area, of projects in 
connection with the work of the Authority. 
Butli the pilot and the pas.sciigct-photog- 
lapher were employes of the Autliority. 

Takeoff was toward the southwest into 
a wind of about 16 miles an hour. Both 
oecnpants had their safety belts fastened. 
Seconds later, when the helicopter was 
about to feet high, it no.sed down and its 
rotor blades struck the side of the build- 
ing at the edge of, and inimcdiatciy beyond, 
the lieliport. It then turned over and fell, 
crashing in an inverted position against 
the west wall, and at the edge of the lieli- 

’nic tail rotor and associated compo- 
nents continued beyond the wall and fell 
to Ninth Avenue, 16 Boots below, causing 
slight damage to one automobile and super- 
ficial injury to one pedestrian. The main 
wreckage balanced precariously at the edge 
of the heliport as fuel burned violently. 

The fire burned through the webbing of 
both safety belts, allowing both occupants 
to tall a few feet to the tiled roof, both 
landing on their heads. Building employes 
rushed in, dragged both from the fire, and 
cxtiii|uislicd flanic.s on their clothing. 

Afeanwliile police, hospital, and fire- 
fighting agencies liad been alerted. Per- 
sonnel from all three were at the .scene 
.slmost iimnediatcly as tlic site was in a 
congested area of iClaiihattan. Hie fire was 
cxtinguislicd with nccligiblc damage to the 
building and pilot and passenger were taken 
to nearby St, V'ineent s Hospital, Seventh 
Avenue and Eleventh Street, New A'ork 
City, 

INVESTIGATION 

External power supply was used for start - 
ing. It is commonly used in helicopter op- 
eration as individual flights arc often too 
short to allow recharging of the helicopter’s 
iratterv- 

It was ascertained that the au.siliary bat- 
tery boost cable, used for starting, had not 
been disconnected from the helicopter prior 


to takeoff. ’I'liis cable is 32 feet. 9 inches 
long and consists of two conductors of No. 
6 wire using a standard AN-2552-2.A Can- 
non plug. It is rather large in cross sec- 
tional area, strong in tension, and durable. 

'I'he external power supply receptacle was 
Installed on the helicopter at the Bell fac- 


tory. with C.AA apprtival. It was located at 
station niimis 12 on the left side (just rear 
of firesvall and pilot scat) and faced out- 
ward hofiaontalh. 

.Almost immediatelv after takeoff a right 
turn was made to the west toward the 
nearby Hudson River as a safety measure 
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ll’e salute the "poets" of today. 


F requently they make front page news. They also command atten- 
tion in industrial publications. Industry-wide they contribute the 
warm glow of inspiration. And industry, in bringing their heavenly 
ideas down to earth, stands alongside them to share the spotlight. 

Though these modern poets do not write in verse, they appeal to 
our imagination. To us, their communications are immortal. For theirs 
is the sheer poetry of wondrous feats of accomplishment. They them- 
selves are the engineers and scientists who are the mainspring of our 
age. We extol them, one and all, and urge them never to cease in 
their quest for awe-inspiring achievement. 

At Sikorsky wc have poets like these. We need more. Are you 
one? If so, please write to Mr. Richard Auten, Personnel Department, 



S/KCDRSKY 
//? O 


• SAFETY 

(the hdicoptei was fitted with pontoons). 
When the slack in the extemal power cable 
was used up, the Cannon plu^ did not 

at a large angle to the axis of tlie plug, 
Consecjiiently, the helicopter was abruptly 
snubbed, resulting in the nose clroppiug 
and the aircraft crashing. Ihc pilot had 
sensed this drag only an instant earlier and 
there was no time to remedy the situation. 
A witness on the street below- saw the heli- 
copter ''quiver" before it crashed. 

Tile heliport is J7().50 feet above mean 
sea level and is privately operated by the 
Authority for its own use. 'I lie landing 


mesh 1 


a 20 d 


wide 


i. Marking is e-oiispiciious with a yel- 
center circle 20 feet iu diameter with a 
e border one foot wide and white di- 


agor 




: foo 


wide. 


Incidenf at La Guardio 

Pilot Marcel Chevalier possessed a C.A.-\ 
airman certificate No. 98782-41 with eoni- 
mercial airplane, single- and multi-engine 
land and sea. instrument, flight instructor, 
aircraft, and helicopter ratings. Ills last 
C.\.A physical examination was passed on 
January 1 1933. His tohil flying time to 
Julv 1, 1953, was 5,427:50 hours, of which 
3,36i:33 had been in helicopters, lie had 
flown 3:30 hours during the day of the 
accident and had previously rested for a 
period of 18:40 hours. 

-Mr. Chevalier had made approximately 
4,000 takeoffs and landings without inci- 
dent at the subject heliport. On one other 
occasion he had started takeoS (at La- 
Cuatdia Airport) with the starting cable 
still atfachcQ but the plug pulled free 
before any damage occurred. 

Investigation dScIosed furtlier that from 
May 19x1 until this accident there had 
been over 7.300 helicopter takeoffs from, 
and landings on, the subject heliport. All 
had been uneventful. 

Cross weight at takeoff was 2,097 pounds 
as against a maximum allowable of 2,350 
pounds. The location of the center of 
gravity, which is critical and extremely im- 
portant on helicopters, was within pre- 
scribed limits. breakdown of the gross 
weight follows: 

Empty weight 1,524 pounds 

Photographer 170 " 

Aerial camera 35 

Pilot 140 

Gas (35 gallons). . . 210 

on (10 quarts). .. . 18 

2,097 

Weather at the approximate time of the 
accident was reported by the U. S. Weather 
Bureau at New York as follows; Cumulus 
clouds .4 (approximately 5,000 feet); visi- 
bility 9 miles; relative humidity 39 percent; 
wiiiel south 16 iii. p. h. The Port of New 
3'ork .Authority has arbitrarily limited the 
use of tlicir lidicuptcrs at this heliport to 
winds of less than 311.35 ni. p. Ii.. or 23 

ill. p. h. if gusty. 

Maintenance on the helicopter liad been 
tlioroiigli and in full compliance with all 
iiiamifactiircr's and C.AA directives. Rec- 
ords indicated all periodic inspections had 
ix.-en meticulous, "I'lie total operating time 
was 1,089 hours, of which 89 hours had 
been since the last 100-hour inspection on 
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austenai 


in mind 


It's NEW from Austenai 


In aircraft, in vehicles, in the plant- 
use turbine wheels made by Austenai miCrOCSSt 

Wherever you use power wheels — for supersonic jet engines, 
diesel engines, compressors or turbochargers — 

Austenai will make them faster, better and more economically. 
Wheels manufactured by Microcast are inherently of higher 
quality, more durable and more efficient than those 
made by other processes. Tolerances are exact — you have the 
wheel you need, flawless internally and externally, in virtually 
any size or configuration, many times with intricate 
design details unattainable by any other method. 

Think A ustenal when you need turbine wheels. Demand the 
high quality and faultless performance Austenai assures 
manufacturers in all types of industry. 


austenai 


3 O R A T O R I 

hmicrocasi division 



SAFETY 


June H. |fl>5. Individual components of 
tlie liclicuptcr lind been used well within 
their specific limits. The I’ort of New 
^'ork .\nthoiitv had set high operational 
standards fur their helicopters as well as 
for the* experience levels of pilots aird me- 
clianics. 

No Malfunction 

Kxaminntioii of the wreckage siclded 
nothing to suggest that there had been 
anv nralfrinction of anv sort and the pilot 
testified tint there had been rrone. 

The I’orl of New ^'ork .\nthorit> heli- 
copters do not carry a takeulf eheeklist and 
are not required to. But it is the estahlished 
eustoni tor the pilot, and his cxclusis-e 
responsibilits. to handle the plugging in 
of the auxiliary power eabic before starling 
the ei^inc and to disconnect it iKfore tak* 

Tills is so because, as a safcti measure, 
no persons are allowed on the confined area 
of the heliport while a helicopter is there 
with rotor turning. In this instance the 
pilot forgot to disconnect the cable and 
said so to Board inscstigators. 

ANALYSIS and 
CORRECTIVE ACTION 

I his accident does not present eonten* 

Innncdiatclv after this accident engi.* 
neers of the I’ort of New York .\iithorih' 
des'ised a quick and automatic release fit- 
ting cable plug intemled to present similar 
accidents. This new installation was soon 
applied to the kulhority 's sister helicopter 
and at all their landing sites. 

On the new installation the receptacle 
on the helicopter faces seitically down, 
rhe plug is inserted vertically upward, k 
weight of .seseral pounds rests on the sur- 
face of the heliport and is attached by a 
sm.ill chain with a fen inches of slack to 
a qnick-disconnec't arm on the plug. 

Should the disconnect operation be for- 
gotten and the helicopter rise only these 
few inches, the weight trips the arm and 
die plug is forcihiy ejected. This type of 
dim’cc IS knoum genericalh' as a mouse 
trap niechanistn. 

FINDINGS 

On the h.isis of all as-ailablc evidence 
the Board finds that: 

1. nic helicopter and its pilot were eiir- 
renth certificated. 

2. Weather was not a contributing factor 

T There was no nialfnnction of tlie heli- 
copter or of any of its components. 

4 It was the pilot's sole responsibility to 
disconnect the starting cahlc. 

5. Tlic resulting snubbing by the cable 
imbalanced the hclicopler causing loss of 
control. 


PROBABLE CAUSE 

The Board dcttTmnies that the cause 
of this accident was the pilot's oversight 
in not disconnecting the starting cable, 
causing the aircraft to crash. 

Bs- the Cisal .-keronaiitics Board; 

ROSS RIZLEY 
JOSr.1’11 P. .\D.\M5 
lOSH L1£E 

H.VRM.kR D. DENNY 

(Chan Gurney, Mcniber. did not pic- 
tici|>ate in the adoption of this report.) 


research 

engineering 


Fairchild engine division is now 

FORMNG THE NUCLEUS OF A NEW 
GROUP TO WORK ON RESEARCH AND 
VERY ADVANCED DEVELOPMENT PRO- 
GRAMS IN THE FIELD OF PROPULSION 


airchild Engine Division is currently 
engaged in development and production of 
a line of small size turbo.iet engines and 
unconventional ppwerplants. A new Gas 
Turbine Laboratory and electronic computers 
afford excelelnt research facilities. 


The Research Group will do research work and 
consult with the present engineering .staff. 


SPECIAL OPPORTUNITIES ARE 
AVAILABLE IN THE FIELDS OF: 

SUPERSONIC AERODYNAMICS 
COMBUSTION 

APPLIED MATHEMATICS AND PHYSICS 
HIGH-SPEED ROTATING MACHINERY 


Please contact Felix Gardner 


FAIRCHILD 


ENGINE DIVISION • DEER PARK, 1. I., N. 

A DIVISION OF FAItCHIlD CNCINC AND AlltPLANE COgP. 
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1955 

Aviation Week 
Linage 

Sets All-Time 
Space Record 

AVIATION WEEK carried 4,298 pages of advertising in 1955 . . . 
gained 778 pages over 1954’s record 3,520 ... a total advertising 
volume and gain marking an all-time liigh in aviation publishing! 
Built on top of the largest previous yearly volume in aviation 
publishing, Aviation Week’s new 1955 record exceeds the next- 
ranking publication in advertising volume by more than 2,000 
pages, in gain far exceeds the total advertising gain of the 2nd, 
3rd and 4th-ranking aviation business publications combined. 
Aviation Week is the only aviation pubbcation to rank among the 
top 20 U.S. leaders (including consumer magazines) in advertising 


This unbroken, ever-growing trend to Aviation Week proves 
more and more buyers of aviation advertising are recognizing 
that readership and selling power invariably ‘‘keep company” 
with paid circulation. Key men throughout the multi-biUion-doUar 
aviation industry are willing to pay $6.00 a year, cash-on-the-line 
for Aviation Week because they depend on Aviation Week’s 
penetrating, accurate, up-to-the-minute reporting of aviation’s 
swift-paced technical progress. Advertisers have learned through 
experience that there is no substitute for Aviation Week’s reader- 
ship among the engineers, management men, scientists, military 
and government officials who guide the destinies of world aviation, 


BOX SCORE OF AVIATION ADVERTISING 


1955 

1954 

Gain 


4298 

3520 

+ 778 


2213 

1877 

+336 


1449 

1142 

+307 


566 

774 

-208 
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AIR TRANSPORT 


Airlines Face First Major Pilot Shortage 


Major carriers engaged in recruiting drive 
as largest expansion program gels under way. 


By Even Clark 

Washington— U. S- airlines todav ate 
facing the first pilot shortage in their 
liistory, and new route awards and new 
equipment promise to push dcurand 
c\’cr farther ahead of supply. 

Airlines, now engaged in their great- 
est expansion program, eniplov a record 
number of pilots and co-pilots— more 
than 9.000. 

Almost every major line is recruiting 
now to fill its needs for piston-engine 
equipment nlrcadv on hand or due to 
be delivered in the next fesv months. 

Tlicr are unwilling to discuss what 
tlic situation is likcl\ to be when turbo- 
prop and turbojet transports, already on 
order, begin to be delivered in 1958 
and 19>9. 

The short supply of qualified pilots 
with experience in multi-cneined planes 
also poses a threat to mobilization. 

Survey Results 

Commerce Department’s Defense 
Air Transportation .\dministration 
estimates it would be 4.000 transport 
pilots short of its mobilization require- 
ments if war began tomorrow. 

The .seriousness of the situation is 
apparent from a survey of major airline 
recruiting programs. 

• United Air Lines now has 1.500 


pilots. It hired 270 last vear and wants 
550 more this year. 

• Pan American \5’orld Airways, with 
1,540 pilots, has been hiring since last 
June for the first time in seseral vears. 
It added 190 pilots in 1955 and fore- 
sees a need for "some" more in 1936 
just to fill its needs for new four-engine 
piston aircraft. Ibis does not take into 
account the pilots Pan.\ni nill need for 
the 45 turboprop and turbojet trans- 
ports it has ordeted- 

• Trans World Airlines now has 1,300 
pilots and "will be doing some reemit- 
ing for the next several months.” 

• Eastern Air Lines, with 1,230 pilots, 
wants 180 to 200 more thi.s year just 
to fly equipment which will be de- 
lis’ered this vear. Eastern's future needs 
give a good example of what most 
major airlines will be up against in the 
next few years. Eastern cxjsccts mote 
new piston-engine equipment to come 
in late in 1957 and early in 1958, Nfore 
will be dcliseted from the fall of 1958 
through the fall of 1959. Dclixen' of 
some 60 turboprop arid turbojets will 
start in the spring of 1959, 

• American Airlines, which has about 
1.500 pilots now, says it sees “no short- 
age” of new prospects, but says it will 
continue to recruit pilots tliroughout 
1956. 

The airlines agree that their major 


source of supply has been and will con- 
tinue to be former military pilots. 

At the end of W'otld War II there 
were a large number of ex-military 
pilots, but this supph has been used 
up. 

I he Korean W'ar produced a few' 
more pilots than the average peacetime 
year. But these, too, apparentlx liaxc 
been absorbed bv the industrx' already 
or hax e gone into other fields- 
Other Shortage Factors 

'Hicsc other factors also affect the 
.supply of pilots; 

• The armed services are trying harder 
than ox’cr to keep the same pilots the 
airlines are trying to recruit. 

• Business flying and agricultural flying 
arc expanding rapidly, along with air- 
lines traffic, u'hile neither hires manv 
pilots axvay from the airlines, both rep- 
resent some competition for the "r.ixv 

• Age is becoming more and more a 
problem. Cix'il Aeronautics Administra- 
tion figures shoxv there arc more airline 
pilots in the 33 to 39 age group than 
in auv other, lire job for airlines is 
to find candidates in the ideal age 
range from 21 to 28. United .summed 
it lip this way: "As for age, the men 
who learned to flv in World ^^'a^ II 
arc rapidix' passing out of the acceptable 
r.angcs while those xxithin the 21-28 
age bracket are flying for the military.” 
Thin Market 

Some lines noxv take pilot candidates 
slightly younger and slightly older than 
they did sex’eral years ago. There may 
be more shifts both in age limits ana 
ill the number of hours of experience 
required as candidates become more 

•"Hie market is going to be r.itlier 
thin this xear," an aininc |)Ctsormel 
director told Axi.xtion ^\'RF.K. 'AVc 
ate rather concerned about it. to be 
quite frank. 

“Wc have had quite high requite 
inent.s in the past. W'hctlicr wc arc 
going to hax'c to loxx’cr them, 1 don't 
know." he said. 

One chief pilot, whose line is re- 
cruiting heax ilx this year, said he tliinks 
there mav be enough pilots around to 
fill all airlines’ needs— but "not enough 
excellent fir.st-ela.s.s pilots.” 

"By mid-year, all of ns may liaxc to 
lower out reqiiitcnieiits.” lie said. 

May Relax Requirements 

Several lines said thex' liaxc consid- 
ered dropping the requirement that 


Retenlioii of Pilots is Military Problem 

The niilitatv's pilot ]>robleni is retention of trained persimiicl. 

With the help of its ROTC prograoi, for instance, the Air Force finds it gets as 
muiiy men into |>ilot trjiiiiirg as it needs. 

Keeping them there once thev have served their obligated time is difficult. The 
retention rate among regular cadets is high. But USAF estimates it keeps fewer than 
one third of its collcgc-tmincd ROTC fliers. 

Pentagon planners now are working on legislation that would improve dependent 
medical cate. Mioi'ais' Iscnefils. housing conditions and retirement provisions. In an 
attempt to compete with cisalinn jobs— mostly on the airlines. 

I'hcY feel that last sear's armed serxices pay bill takes care of the salary situation, 
provided flight pay is always retained. 

.Attempts also are being made to increase the percentage of regular officers in the 
services. A recent study shows that interest in becoming a ic^iilar officer is high. 

Still another consideration is where to put inililarv pilots when thev become loo 
old to flv. Planners realize that airline jobs offer pilots good seciitib in later rears. 

Even if all benefits were improved, the military feels it stdl would' have n difficult 
time competing with a hcalthv civilian economv, but it is trying. 

“If we were able to lick the retention problem, we would' cure 99% of onr ills.'' 

USAF said. 
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Transport Command's Comet 2 


First of the reworked and redesigned dc Havilland Comet 2 jet 
transport is about to be delivered to the R.AF Handling Squadron, 

unit of Transport Command to get the Comets will be 216 
Squadron at Lyneham. Among obvious changes in the revised 


applicaiit.s have instrument training, 
end give th.it training themselves, as 
United Air Lines docs now. 

Several also said they have even 
looked into the possibilitv of taking 
young men who liax’c no flying expeti- 
ence at all and training them from the 
ground u|>. But they all found that the 
great expense invok ed and the risk that 
a man might get his training and then 
Icax’c the airline make this idea xvholly 
impractical- 

'I'hcrc is widespread concern both in 
Government and industry over the way 
interest in aviation among young people 
has lagged behind the demand for 
skilled personnel-pilots, co-pilots and 
engineers, mechanics, meteorologists 
and radio operators as xvell, 

llie Aeronautical Training Society, 
xvhich represents 100 of the larger flying 
schools, said the number of flight and 
ground schools in the countrv dropped 
steadily from 3,078 in 1947 to 957 last 

Certificate Gain 

ATS says the 1947 figure was some- 
xx'hat "inflated" by the number of 
schools oiscncd right after World War 
11 to train x’ctcrans under the veterans 
schooling legislation. It says the 1935 
figure is "more realistic,” representing 
“the hard core" of schools. 

Tile number of ground schools in- 
creased slightly last year for the first 
time since 1930. ATS hopes this is a 
sign that the decline is over and that 
an iipsxxing is beginning. 

But it says some of the best schools 
hax'c closed in the recent past, and the 
decline “xvas not encouraging.” 

There arc some encouraging signs 


for the future, llic issuance bv CAA 
of student, prix atc and commercial pilot 
certificates, xxhicli had been staving 
bcloxx- a 1931 peak, is increasing 
again. 

•All three showed a slight increase in 
the first nine months of 1955 oxer the 
same period in 1934. 

Efforts Increased 

But along xvith that, the certification 
of airline transport pilots— xvhich hit a 
high in 1953-dropped 25% in 1954. 
For the first nine months of 1955 they 
wcrc down 5% from the first nine 
months of 1954, 

A number of organizations— including 
the airline,s, the U. S. Office of Educa- 
tion, the National Axiation Education 
Council and the armed serx ices— arc do- 
ing all they can to encourage more 
young men to fly. 

The President’s recent Air Policy Re- 
port calls for more effort along those 
lines, both for cix’il and militarx' reasons. 

'Hie House Interstate and F'orcign 
Commerce Committee has before it a 
bill "to create, through a system of con- 
tests. programs and scholarships, a res- 
CTX’oir of civil personnel trained in all 
phases of aviation to meet civilian needs 
and to proxide standby personnel for 
needs of national defense.” 

But nexx- niatcrial going into one end 
of the supply line takes a long while to 
come out the other end. Demand for 
qualified airline pilots apparcntlv xvill 
run ahead of supply for eimsiderablc 
time to come. 

Mcanxxhile, the Gnx enimcnt, through 
its military flying programs- will con- 
tinue to train most future airline pilots 
for sonic time to come. 


BOAC Slrenjjlhens 
Bermuda Schedule 

British Oxerscas .Airxx’ays Corp. is 
making a snshiined bid for a greater 
share of the We.st Indies-Bcrmuda 
trax cl maikct. utilizing turboprop Vick- 
ers Viscount transports of its subsidiary. 
British West Indian .Airwaxs. 

Latest BOAC moves with BWT.A’s 
A'^iscounts include: 

• Inauguration of Saturday and Mondav 
first-class scnice from Nexv York to 
Bermuda using three Viscounts with 
joint BOAC-BWf.A markings flown bv 
BWI.A crews. The scrxicc will be ex- 
panded with an additional flight on 
Wednesday beginning January 28. The 
British airline also expects to increase 
the fleet to six Viscounts. 

• Plans to increase its current txxicc- 
daily Viscount scrxice using BW'I.A 
planes and crews from Miami to Nassau 
to three daily 40-niin. flights on Janiuity 
24th, It inaugurated this scrxice De- 
cember 16th. 

'llic new Vi.scoimt serx-iee was 
.started January 2 because of demands 
for first-class accommodations. New 
York-Bermiida Viscount Fare is 5123 
round-trip plus 10% tax. Passengers 
flying through to Barbados or Trinidad, 
howexer pax tourist fares all the xvav: 
S270 round-trip plus tax to Barbados; 
5282 round-trip plus tax to Trinidad. 
The airline reports that ino.st of its 
A'iscount tickets thus fat liax’c been 
sold for through flights. 

The Viscounts are making the Nexx’ 
A'ork-Bcnnuda flight in just under three 
hours. BOAC reports as compared xvith 
about 3-5 hours for its Super Connies. 
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Curtiss-Wright Propellers are ihe only propellers 
in the aircraft industry with single-piece hollow steel 
blades. These blades are ruggedly designed to meet 
the toughest conditions of flight, and to deliver the 
maximum in efficiency, dependability and long life. 

Extruded from a single solid billet of steel — not 
welded or brazed — Curtiss-Wright propeller blades 
have greater strength, better resistance to impact 
damage, withstand higher stress levels. Steel con- 
struction provides far greater abrasion and erosion 
resistance, adding years to propeller life. 

17.7-Mlllion Propeller Hours 

Curtiss-Wright hollow steel propeller blades of 
monocoque design have been proved by 17.7-mil- 
lion propeller hours— as high as 16,000 hours 
on some individual blades. Accelerated life tests 
under toughest conditions have shown Curtiss- 
Wright Propellers, with hollow steel blades and 
single-piece forged steel hubs, a match for the 
most strenuous flight and ground operations, 
particularly where unimproved runways and max- 
imum load and power conditions are involved. 

Featuring positive electric pitch change for com- 
plete engine control, Curtiss-Wright propellers also 
have aerodynamic and structural reserves for the 
larger aircraft and greater engine powers that lie 
ahead. 


YOUNG MEN! JOIN THE U. S. AIR FORCE 


Only 

CURTISS- 
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CAB Extends Surface Mail Rates 


Caravelle to Visit U. S. 

New York— A U. S. dcniomhation 
and snics tour with the twin-jet S. E. 210 
Caravelle is pinnned Inter this year fay 



XVoshingtoii. riiilndeljihij and. it is 
hoiwd. New York. 


Question of a Ne« York stop hangs 
upon obtaining i>crmission for landing 
niid hikc-off at nn nirpnci under jurisdic- 
tion of the Port of New York Authorits. 
riic aiitlioritv altCiids' has biirred tlie 
Boeing 707 and de Havillaiid Comet 

fnctor u'oiild increase pnhiic pressure for 
restrictions on aircraft o|>erjtions in the 
metropolitan New York area (AW Pec. 

26. p. 18). 

An alternative to landing at a coinmec- 
cial airport would be to bring the Cam- 
\ctic in at a militarv field or at the Re- 
public Aviation Corp. field. Futniingdale. 
Long Island. Republic has expressed an 
interest in the ]>ossibility of building the 
Fiench airliner, now |>owe:ed by two 

developing 10,000 Ib. static thrust. 


Slrike-Bound Western 
Suspends Operations 

Los .Angeles— btrv iees of Western .Air 
Lines in 12 states and Canada were 
halted la.stweekas 850 resert-atkin clerks 
and baggage handlers threw picket lines 
around the airline's key airport and 
service hustallations. 

Members of the Ah'L-ClO Brother- 
hood of Railway Clerks struck without 
notice after the National Mediation 
Board released jurisdiction in the stale- 
mated negotiations. 

Key issues in the dispute arc demands 
by the labor organization for a union 
shop and wage increase. 

Western, meanwhile, awaited word 
from 257 iireinbcts of the .Air L.iiie 
l^ilots Association who earlier had 
threatened a walkout over demands for 
increased company contributions to a 
proposed annuity iwnsioii ))lan. 

The N.ntional Mediation Board also 
released ALP.A to take wliatescr action 
it chose against the airline but in view 
of the ek'tfcs' w.nlkout ALP.A spokesmen 
admitted their picture had changed. 
Wdicn the airline suspended operations, 
an ALP.A official said: 

"Our pilots arc guaranteed a mini- 
mum of 60 hrs. flight time plus base 
par- or an average of S800 per month 
per pilot- We expect the compam' to 
iionor our contract regardless of the 
suspension order.” 

A Western spokesman said the pilots 
would be paid as long as they are not 
furloughed. "But," he added. "If the 
planes are not flying, it won’t be long 
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Local service airline ratc.s for trans- 
portation of surface mail have been 
extended for a year by the Cit'il Aero- 
nautics Board- 

■Ilic Board has decided to defer a 
final decision on surface mail rates for 
the local airlines until after final rates 
arc set for the trunk airlines. 

Hearings have been held on the 
trunk rates, and an examiner's report 
is expected soon. 

In its show cause order, the Board 
siikl that the outcome of the trunk rate 
investigations will have a significant 
bearing on tlie rate level for surmcc mail 
for the local airlines. 


before they're on furlough." 

llie Brotherhood of Railway Clerks, 
demanded a SSO-a-month across-the- 
board u'agc increase and a union shop. 
Later it reduced its wage demand to 
835. Western countered with an offer 
of an 8% average incre-.ise but rejected 
the union shop proposal. 

Rothschild Pledjjes 
Airways De\eIoj)ment 

eentrating on dcs’elopnicnt of a bigger 
and better airways ss stem lias been out- 
lined bv Louis S, Rothschild. Under 
Sccretars' of Commerce for Traiisporta- 

Hie Commerce Department will ask 
Congrc.ss for substantialh' more inonev 
to spend on na\'ig.ition and communi- 
cations s\stcm during h'iscal 1957. Roth.s- 
child told a transportation meeting of 
llic U. S. Chamber of Commerce. 

Rothschild .said that the tremendous 
expansion of air commerce makes safety, 
including construction and operation of 


The CAB feels that it will be in a 
mueli better position to e'stablish the 
local rate in light of esidence dcs clopcd 
ill the trunkline cases. 

Originally set in December, 1953, 
the 30 cent per ton-niilc local airline 
rate has beem extemded hs'iec. The last 
e.xtcn.sion expired Jan. II. 

During the vear ending Oct. 31, 
1955. the local airlines carried 376,771 
ton-miles of surface mail and made 
5113.031, . 

In flic total period from Dec. 16, 
1953 to Oct. 51. 1955. the carriers oper- 
ated 562,736 surface mail ton-miles and 
earned 5168,821. 


airu’avs. the major problem now con- 
fmnting Federal administrators. 

"We have major improiements in 
progress,” he said. "Wc have asked for 
substantially more funds in Fiscal 1957 
for radar, modern, static-free eoinniiini- 
cations and otlicr electronic .ssstcras to 
gi\e immediate help to this situation. 

".And the.se funds are to be used to 
meet a program that has been carefully 
coordinated as to basic needs with the 
airline industry and other civil airplane 
operators as well as with the .Army, 
Nas’y and .Air F'crce.” 

.According to Rothschild, a program 
has been dci’clo|3ed for integration of 
air defense radar and the still uncleiel- 
oped automation-tvpc air defense sw 
tem uith the air traffic control system. 
He said tliat the air navigation system 
is being modernized and that good 
iveather procedures for prevention of 
mid-air collisions arc being tried out. 

Rothschild said the .Administration 
is asking for monev' for more air con- 
trollers. communicators, engineers and 
maintenance men in order to keep pace 
with the rapid growth of air operations. 
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Local Service Airlines* Surface Mail 


D«. 16, 1953 to Oct. 


CoiitincnI-dl (Pioneer) . 


Noitli Central . 


10.216 

106.601 

8,351 

■11,718 


I ice Mail Pay 

5 3.815 
3,37-* 
6.593 
24.177 
48,992 
846 
3,065 
31,980 
2,505 
12.515 
4,118 
5,835 
16,600 
3,906 




RADAR CONTROL STATIONS in CAA's new N. V. triiffic center. Horiz/nital VG-1 ladai scopes ate linked with General Klectric FPS-8 
long-range tiidai. I'clephone iwncis arc overhead. Progress boards will hold flight plan data. Installation cost, SI million. 


Radar Will Control N.Y. Traffic in March 



ANTENNA for Idicwild's FPS-8 radar. 


By .Alpliriia W. Jesaiip 

New York— One step toward a solu- 
tion of tlic New York area’s increasinglt' 
complex air traffic |5roblcm was taken 
lip last sveck when the Civil Aeronau- 
tics Administration shifted its Air 
Route Traffic Control Center into 
spacious, modern facilities at Idlcwild 
.Airport, 

h'irst big step uill be tlie inaugura- 
tion of radar tnifiic control over the 
70 to 80 mile hub of the New York 
ccntcr’.s control area "before Marth 
18.” The equipment includme the 
presentation scopes arc installcfl, but 
commissioning of the units awaits final 
acceptance tests. 

The new center's immediate gains 
will conic from morc-efficiciit organiza- 
tion .and increased conmniniwtions. 
'file old center at LaGinitdia Airport 
was .seriously overcrowded and neces- 
sarily inefficient. The Idlcwild layout 
in Hangar II provides an arrangement 
of the 61 immually-opcratcd flight 
progress boards integrated to facilitate 
coordination antong controllers and to 
proi’idc sequential clearance of planes 
in flight. Additional ditcct coinmuni- 
catioivs clianneis between controllers 
and pilots arc provided. 

Until the radar units arc in opera- 


tion. however, the center will function 
the same as in its old quarters. ^V'hc^ 
the radar goes into operation, it will be 
the first operational use by a traffic 
control center, although for some time 
lire CAA's Technical Development and 

Ksaluation Center has been running 
cs’aUiafiiin tc.sts in conjunction with 
the Indianapolis Air Route Traffic Con- 
trol Center. 

Basic units in the radar installation 
arc a modified General Electric FPS-S 
(Fixed Pulse Suncillancc, Model 8) 
radar and \'G-1 radar scopes, 'llic 
FPS-S is a U. S. Air Force long-range 
set whicli has been diverted to CAA. 
It has a range of 150 miles or more. 
How It Works 

Designated Terminal Area Simcil- 
lance Radar (T.ASR) by CAA. the Idle- 
» ild unit will be used to cover only the 
hub area of about 70 miles radius from 
the New York center. 'Ilic higli con- 
centration of air traffic within that 
circle is the maximum that can be 
handled by controllers at the VG-1. 

With an ainrav map projected pre- 
cisclv on the scope controllers will be 
able to "see” the progress of flights 
met the airways within the hub. 

Here's liow traffic will be controlled; 
• All departing and incoming aircraft, 
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equipped svith direct communication 
facilities to the center, w'ill be is.sucd a 
radar clearance, unless the pilot S|Jc- 
ciflcallv requests another type. 

• Pilot will navigate along his planned 
flight course as usual, or the controller 
will vector his aircraft to the 70 miles 
limit of radar control, or to airport 
tower coutrol. 

• Controllers at the horizoiita! VG-1 
scoijcs will mark the identity of each 
flight on a plastic tab and will follow 
the progress of the aircraft blip across 
the scope until it leases radar control 

■ Separation of aircraft under radar 
control from other aircraft will not be 
less than five mi., a sharp decrease from 
llic 10 mi. intcn’ai required under 
normal instriimcnt flight rules. 

• Wlien aircraft approach within five 
miles of each other, the controller will 
s’cetor one past the other at the pre- 
scribed safe distance. 

a Skeleton progress board backu|3 will 
be maintained as a safeguard to a failure 
of the radar unit. (Plans have been 
made for an alternate backup radar.) 

• Detailed fliglit jslans will be posted 
oil a progress board for a-ady reference 
at the radar scope position. 

• Aircraft departing from the ring of 
radar control will continue on iiomial 
Ih'R or \'E'R clearances, reporting as 
prescribed over designated fixes, with 
these being posted at the flight progress 
boards in the control center. 

The radar system operating in this 
fashion is expected to speed up the flow 
of air traffic into, through and out of 
the congested New York area with 
much greater safety. 

One advantage is an increase in flexi- 
bility of nireraft arrival sequence control 
proi'ided to the controllers. An cxanqile: 
A DC-7 passing a fix 75 mi. nut five 
min. behind a Convair will arrive at 
(he airport a))proach fix first but under 
past procedures will have to waif over 
the fix until the Convair at a lower alti- 
tude has commenced its landing ap- 
proach; with radar control, the DC-7 
ran be sectored safely aroiiud or 
through the altitude of the Cons’air 
and eomincncc its landing approach 
ahead of, but without delaying the 

Rain Solutions 

Consideration has been gir en to the 
problem created b\' heavy rain blotting 
out aircraft from the radar beam. 'The 
FPS-R o|)cratcs on the L-banel with a 
frequency which is considerably less 
affected bv precipitation than the 
S-lraiid frequencies of short-range tower 
radar sets. Moving target indicators also 
arc being installed, and the CAA is pro- 
s'iding circular polarization kits for the 
tower radars. Circular polarization has 
been found a successful cure to prccipi- 
pation interference. 
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VERTICAL SCOPE gives controllers at flight progress board visual check of traffic piogTcss. 


Control area of the New York center 
runs from Salisbnn. Md., west to Har- 
risburg, north to Elmira and east to 
Hartford and Montank Point. It also 
includes control of an Atlantic Ocean 
area east to -15 deg. \V., and north to 
-f6 deg. N. 

'The oceanic sector is now under 
radar control through use of a US.^F 
FPS-8 installafion located at Mitchel 
A1''B. Coiitrollers located at Mitcbd 
will be moved to Idlcwild. 


Space has been provided in tbe new 
center for a UllF/VHF direction 
finder if and when it can be procured. 
Mcamvliile, this station will assist losi 
aircraft b\’ plotting fixes from direction 
finding reports received from military 
DF stations. 

As modem as the new center facili- 
ties are in comparison with the old 
IjGuardia setup and other control 
centers throughout the countrs', ex- 
perienced controllers here consider 
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All business 
is specialized 


. . . and nothing 


on your business 
like your business paper 



Here's a smart bird who knows how to sell fast. He 
specializes . . .picks cold customers who are hot prospects! 

Specializing is profitable in your business, too. That’s 
why this business paper of yours is so important. It means 
no frustrating scrounging for facts you need. A whole 
staff of editors scouts the country for you . . . and lines 
up new ideas, the facts about new products and materials, 
the profit slants on your business— in article after article 
—like a row of siltin’ ducks. 

And the ads help, too! They talk business ... your 
business . . . helping you slice a cost here, an hour there 
. . . showing you new products, explaining new techniques, 
telling where to buy what. Like you, all the best informed 


people in your field read them carefully, clip and file them 
for reference . . . pass them along. Fact is, there are few 
ways for people-moving-ahead to get so much data for 
so little ... or to find so much specialized help anywhere 
as you get in your business paper every single month. 


This business paper in your hand has a plus for you. because it’s 
a member of the Associated Business Publications. It's a paid 
circulation paper that must earn its readership by its quality . . . 
And it's one of a leadership group of business papers that work 
together to add new values, new usefulness, new ways to make the 
time you give to your business paper still more profitable time. 



A copy of this quick-reading, S-page booklet Is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on hov/ to read more profitably. Write for the 
’■WHY and HOW booklet." Room 2710. 


One of a series of ailvertisemeiits prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 



alone in the light.wcight class followed bv l.ockhccd's liicctia. U. S. tiiibojets— Douglas 
DC-3 mid Boeing 707-monopolize the 205 of tliis class on order. 


Pilots Blamed in Two Collisions 


that is no mote than niiitdics ciir. 
rent needs. They exjrcct that the in- 
creased traffic and new aircraft cx|>ected 
to be put in sen’icc during the nc.-ct 
three years will antiqiuite this establish- 

Thc New York Air Route Traffic 
Control Center is the busiest of CA.\’s 
J1 centers, handling some 6.000 post- 
ings on an average tl.i\ and 12,000 on 
peak days of insfriiineiit weather. 

CAA BiggesI Job: 
Break Traffic Snarls 

New York— Breaking air traffic bottle- 
necks is the biggest job facing the 
Civil Aeronautic' .\dministratioii, 
Charles J. Lowen said last week in 
his first public address since becoiniiig 
the CAA administratiii. 

Predicting that the pilot |josiliou 
rcfiorts handled bv C.\.\ in IdfiO would 
total 29 million (as compared witli 20-6 
million in 1955), laiwcn said the new 
liigh speed aircraft further compel "ns 
to accelerate flic iininovciiient of our 
air traffic control sv-stean.” lie told of- 
ficials and gucst.s assembled for the 
opening of the New York ,\ir Route 
Tr.iffic Control Center that: 

"We have a choite Isctween limiting 
traffic to what we can liaiidle safelv 
with today’s equipment nr of providing 
our controllers with the means of 
handling safely all the traffic that an 
expanding econcimv is certain to 
generate. 

"In a dynamic country like ours, can 
anyone doubt for a minute that we 
much choose the path of growth and 
progress?’’ 

Other points made h\- the now CA.A 
administrator: 

• Radar is a primarv requitemeiit for 
keeping the fraffic-eontrol svstcin 
geared to the demands of air traffie. 
"We hope that during the next two 
years we can expand radar coverage 
so that the heasily traseied routes from 
Boston to Norfolk, for example will 
be under a complete radar umbrella." 

• Major initiative for improving traffic 
control svstem and developing new aids 
must come from within CAA itself. 
"I am not satisfied with the rate of 
progress in such eievelopmcnts, but I 
must caution that these problems can- 
not be sohed fast." K\cr\’ major new 
dcTclopmcnt must check nut as safe 
and reliable, be acceptable to all users 
and shott' a rcirsonalrlc relatirmslii)) 
between tost and ultimate benefif. 

• CAA [sersonnel need nerv flviug 
equipment with whicli to keep u)) to 
date. "Ytm can’t rc.illy ka-p up with 
the jet age when the hottest aircraft 
ordinarily asailablc to voii is a 19C-v 
I hope to correct this situation." he 
said, implying that C.A.\ would soon 
seek new aircraft for operation tests. 


Washington— Lack of pilot vigilance 
and failure to follow traffie procedures 
were the cau.se of separate collisions in- 
volving two I)C-3s operated by airlines 
and two light planes, according to Civil 
Aeronautics Board accident reports. 

The reports covered collision of a 
Trans World Airlines E>C-3 with a 
Cessna 140A at Kansas Citv and a Con- 
tinental Air Lines DC-3 with a Piper 
'IVi-Pacer at Hobbs, N. M. 

The TA\'A accident ocenned be- 
tu'cen two aircraft on training flights. 
After making a tonch-and-go landing 
at Fairfax Airport, the TV\'A DC-3 was 
making a left climbing turn when it 
collided «ith a Baker Hying Sers'icc 
Cessna making a simulated low fre- 
quency range ap|)roach. Both occupants 
of the light plane were killed. 

The Board found that the Cessna 
Bight failed to report on its inbound 
procedure turn and said that it wasn’t 
unreasonable for the traffic controllers 
to miss sisuiil contact with it. But the 
report s.iid that the controllers didn’t 
cany out their full adsisory function, 
since flics didn’t tell the DC-3 that flic 
Cessna was making its approach. 

Tlic C.^B report also found that the 
TW.\ flight didn’t fly in the approied 
flight pittern. which called for 2.000 ft. 
of altitude before a turn was started. 
By flying the proper pittern. the DC-3 
might have passed over the collision 
area, according to the Board. 


Tests made after the accident led 
tlic Board to conclude that the pilots 
of both aircraft had the op|Xirtunity to 
see cacli other. Despite the attention 
required in the cockpit during training 
and clieck flights, pilots have tlic re- 
sponsibilih' to maintain strict vigilance, 
according to the CAB, and if such 
vigilance had been maintained, tlie acci- 
dent could have been avoided. 

The accident at Lea Countv Airport, 
Hobbs. N. M,, occuned when a Con- 
tinental Air Lines DC-3 collided " itli a 
Hines Flying Service Pi|icr «hcu liotli 
aircraft were making (bcir final ap- 
proach. Tlio Piper craslicd, seriously 
injuring the pilot- 

•\s in the T\\'A accident, the Board 
found that the pilots of both aircraft 
should hai’c been able to sec each other 
before the collision occurred- Lack of 
sufficient visual alertness b> tlic pilots 
of both aircraft was tlic probable cause 
of the collision. CAB reported. 

Violation of local traffic rules bv the 
Piper pilot was also listed as an accident 
L-.iuse, Tile Piper failed to fly the full 
traffic pittcrn in its approach. 

While approacliiiig the field, both 
.aircraft contacted the airport, which is 
micontrnllcd. Tiic Continental flight 
called the Continental ground operator 
and the Piper called the Civil Aero- 
nautics Administration office, but 
neither office advised the other of it's 
communications. 
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Another B-52 source goes Into action 


\Mien world conditions iiKliciitcd 
the need for mote B-52 glolwl jet 
bombers, the Air Force ordered tliis 
vitiil defense weapon into accelerated 
production, and named Boeing's 
^^'ichita Division as tlic second source 
for B-52s. 

Above— on schedule— the first B-52 
rolls off theW'icliita production lines. 
Earlier, wliile the Strategic -5ir Com- 
mand was converting to B-47s, 
Bocing-Wichita turned out these six- 
jet bombers at a one-a-da\’ clip. It is 
currently in its -19th consecutive 
month of on-sclicdnlc production. 
Now that B-52s are in stc|-)|)cil-np 


demand, Bocing•^Vicbita has accom- 
plished the tremendous task of con- 
tinuing B-47 delir’cries, and at the 
.same time tooling up and going into 
production on the B-52. This feat 
demonstrates the \ast range of the 
Disision's facilities and manpower 
resources. ltadds\V’ichita-builtB-52s 
to the steady procession being turned 
out by Boeing's Seattle plant. 

The B-52, along with the B-47. 
rounds out the striking power of the 
U. S. Air Force. This team of Boeing 
heavy and medium bombers will be 
joined later on by still another Boeing, 
the KC-1 35 jet tanker. 


Tire design advances that give the 
B-52 its revolutionary performance 
required equally res'olutionary pro- 
duction methods, lire company's 
manufacturing divisions, as they had 
in the case of earlier Boeing designs, 
devised new ways to produce a new 
kind of aerial weapon— efficiently, in 
\olume, and on schedule. 

The B-52 is an intercontinental nu- 
clear weapons carrier, with a gross 
weight of over 175 tons. It is capable 
of operating at speeds beyond 650 
miles an hour and at altitudes o\er 
10 miles. Its mission; to retaliate 
against any aggressor, anywhere. 
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Lockheed Reports $335 Million 
In Transport Orders Dnring 1955 


Burbank, Calif.— Lockheed Aircraft 
Corp. last week announced that U. S. 
and foreign airlines ordered S3J5 mil- 
lion in new transports during 1955— a 
record conimercial backlog that ac- 
counted of well over oiic-fourth of the 
corporation's total vear-end backlog of 
S1.2 billion. 

Tliis new business calls for produc- 
tion of 177 aircraft of four different 
types for 17 airliiics- 

Three of the four transport models 
which sent Lockheed s.ilcs soaring 
were new models announced during 
1955, the turboprop Electra, tlie extra- 
long-range Super Constellation 1649;\ 
and the Super Constellation 104911 
cargo plane. Orders for tlicsc planes 
accounted for S261 million of the 
order. 

Electro Best Seller 

Since the aimounccmcnt of tlic Elec- 
tra (largest seller of the new tnni5|)ortsi 
last /unc, Lockheed has logged 51S5 
million in contracts. 

Burt C. Monesniith, vice president 
and general manager of Lockheed's 
California Division, described the Elec- 
tra as “a mainstay of jet air transport 
fleets" which, Ik said, will carrv 75% of 
all air travelers within 10 scars bcc-uuse 
most passenger volume occurs on fliglits 
of 200 to l.SOO miles. Such distances, 
he said, arc "ideal" for the high-speed 
Electra. 

Second largest seller of the new 
transports is the 1649A which brought 
in S90 million worth of contracts (in- 
cluding one order received in late 1954 
but not reported until 1955). This 


newest of tlie Super Constellations has 
a 6,400-milc range and a 156,000 lb. 
gross takeoff wciglit. 

I049H Led Woy 
Tliird in sales popularity is the 
Super-G Constellation with total 1955 


BraiiifF Buys 440s 

Braiiiff International .\irwa>; last week 
plaecd a $4-inilUun order for fis-e Con- 
vair Model 4-tO transports witli delivery 
beginning in Novembei 1956. 

In addih'on to the Braniff order. Con- 

imlil-aiis from Alitalia, the Italian intet- 
iintiiiiial airline, and a contract for two 

the Royal Australian Air Force. 

model, betwee^ 15 and 20, 

The orders bring to 67 the number nf 
piston-powered Metropolitans on order 
at Consair and will extend production 
of the aircraft into the spring of 1957. 

In another purchase. Air F'eance 
announced an $8 million order for 
four Lockheed Sup«-G Constellations. 

the tiansiwrt into 1957, 

The Super Gs. scheduled for delivery 
in early 1957, mark the airline's eighth 

n'nec 1946. '' ^ 

llic order will bring the number of 
Lockheed aiKraft in service or on order 
by the French line to 53. 


orders amounting to S74 million. 

First major penetration of the civil 
cargo plane market was scored at 
Lockheed through the Super Constel- 
lation 1049II. 

The company reports that in less 
llian a vear after the 1049H's introduc- 
tion to the airlines it gained first place 
in tlie industry with S44 million worth 
of orders. 

Monesmith said that some additional 
Iraiisport orders, represented by letters 
of intent, arc not reflected in statements 
of actual backlog. 

Deliveries of the new planes stretch 
into 1960. Some model 1049G and 
1049H deliveries arc scheduled in 1956, 
others in 1957. 

Model 1649As will flv passengers in 
1957. 

Initial Elcctras will go into service 
in 1958. 

Lockheed reports that 10 airlines 
were added to its famib’ of transport 
operators during the year, making a 
total of 36 operators, exclusive of the 
military services. 

Canadian Airline Wins 
U. S. Operations Ajiproval 

Ontario Central Airlines' application 
for a foreign air carrier permit lias iKcn 
approicd Gy tlic Civil .Aeronautics Board 
and the White House. 

llic Canadi.in carrier has been issued 
a permit to operate betucen Kenora, 
Ontario, Canada and points in the 
United States in an area wliich includes 
jiarts of AN'isconsin, Minnesota, North 
Dakota and Soutli Dakota, 

The tlircc-year authoritv is designed 
to preside transportation of a casual, 
occasional or infrequent nature in light 
aircraft, to be used in emergencies or 
when scheduled services ate incon- 
venient. 
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Int-ercont'inenI'al: Biggest of Boeing 707s 


I’rosjjcctivi; foic .iiid a/t loading airangcmcnl for the Boeing 707- 
>20 Inteicontiiiciital is slion-n in this artist’s sketch. Ordeted bs 
Pan Aiiictiean V\'i>rld Aiiwas’s. Sabciio Belgian World Airlines and 
Ail Fiance (AM' Jan. 2. ]>. $7). this iargut of the planned Boeing 


inent or I2-I in Arst-class sersioii. Nou-stop flight times predieted 
by Boeing iiiclndc; Tokyo, Japan, to San Francisco. 9 hr. 27 min.; 
1.0S Angeles to Copenhagen. Demnaik. 10 hr. 38 min., and Sew 
York to Rio dc Janeiro, Brazil. 9 hr. 15 mill, ll.c Intercontinental 
will be powered by 4 Pratt & Whitney JT4A-3 engines. 

from MimiW|)olis/St. Paul to Chicago. 
Departure from the Twin Cities was 
made under an II'R flight plan, but the 
liiuding at Chicago was made with a 
10.000 ft. ceiling with 10 mile v isibility. 

During the landing roll, the pilot 
found that propeller reversing was un- 
workable. and the iiircraft’s braking sys- 
tem failed to stop it before it leached 
the end of the runway. The N\\'.^ 
Stratoerniser was turned left to avoid a 
concrete marker, ran over several hun- 
dred feet of grassy area and broke 
through a chain link boundary fence 
into a street which bordered the airport. 

No injuries occurred, but severe dam- 
age to the aircraft included tears in the 
fn.selagc from parts of the fence which 
became entangled in the propclltis. 
Propellers, landing gear, flaps and an 
engine mount were also damaged. 

The Board concludes that improp- 
erly set reversing control circuit breakers 
were the cause of the failure of the pro- 
pellers to reverse during the landing 
roll. The Board also found that the 
85 degree tanperaturc may have caused 
some runway slipperiness. 


CAB Approves Merger 
Of 2 Alaska Carriers 

•Acquisition of Christensen Air Serv- 
ice by Cordova Airlines has been ap- 
prov'cd bv President Kisenhower and the 
Civil Aeronautics Board. Botli arc 
Alaskan carriers. 

The merger agreement calls for pur- 
chase of Cliristenscn's certificate, routes 
and equipment by Cordova for 550,000. 

Thc two carriers filed the merger 
agreement in May 1952, and in July 
1952, tlie C.AB issued an exemption to 
Cordova to permit operation of Chris- 
tensen’s seA'ice between .Anchorage and 
Seward, Alaska, Cordova has been 
sening the route as part of its own 

Exemption from terms of the Civil 
Aeronautics Act was asked bv the two 
applicants so that the delay and e.\|3ensc 
of a hearing on the acquisition could be 
avoided. The CAB found that a hear- 
ing wasn’t necessary in the proceeding 
and issued the exemption. 

The CAB has transferred Christen- 


fcn’s certificate to Cordova, but Chris- 
tensen’s authority to operate as an 
•Alaskan Pilot Owner was continued in- 
dcfinitclv. Cordova’s authoritv to sus- 
pend seA'iec between Cantwell and 
I3cnali, Alaska, also was extended. 

Prop Reversal Failure 
Blamed in Accident 

Propeller reversal failure caused a 
Northwest Airlines Stratoerniser acci- 
dent at Chicago’s Midway Aiqvort last 
August, according to a Civil .Aeronau- 
tics Board accident report. 

The accident occurred when the 
NWA airplane overran the runwav and 
crashed through a boundary fence. 
There were no passenger or crew injur- 
ies, but the aircraft was seriously dam- 
aged. 

TTre CAB found that the probable 
cause was the inability of the pilot to 
stop the aircraft when propeller revers- 
ing was unavailable due to improper 
circuit breaker position. 

The accident occurred after a flight 
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Airline Income and Expenses — October, 1955 


Passenger 

Revenue 

R»enue 

Express 

Revenue 

Freight 

Revenue 

Subsidy 

rolal 

Opeiatlng 

Revenue 

Total 

Operating 

Expense 

Net 

Operating 

{b.ro'na*xes) 

DOMESTIC 

Ameiican 

BranilF 

Capital 

Colonial 

Conlinanul 

Delta 

Eastern 

Northeast 

Northwest 

Trans World 

United 

Western 

INTERNATIONAL 

American 

Branifl 

Caribbean Atlantic 

Colonial 

Delta 

Eastern 

National 

Pan Ameiican 

Atlantic 

Pacific 

Latin America 

Panajia 

Tians World 

$20,750,331 

3,313,318 

4,106,408 

606,985 

1,328,446 

4,432,117 

13,603,671 

2,742,683 

637,871 

4,099,860 

13,116,854 

10,416,163 

2,616,120 

356,195 

398,325 

69,440 

89,430 

293,009 

266’?46 

1.066.415 

332,000 

6.439.000 

3.871.000 

4.1 50.000 

1.143.416 
3,966,009 

$563,651 

82,896 

92,685 

8,090 

31,423 

315’S89 

76,198 

12.382 

140,509 

340,255 

650,130 

78,476 

14,003 

119,127 

1,310 

5,925 

28,286 

3,511 

77,278 

16,000 

596.000 

627.000 
68,000 
72,738 

$473,492 

60,420 

121,958 

12)729 

112,817 

232,689 

25,174 

11,310 

94,088 

366,789 

532,248 

32,582 

140 

1,849 

5,399 

11,41 2,256 
90,539 
101,612 
15,450 
36,912 
164,552 
253,562 
92,752 
18,069 
166,169 
502,025 
784,048 
52,930 

51,813 
29,414 
3,091 
1,801 
16,850 
18,491 
11,557 
238,1 88 

64,000 

702.000 

501.000 

854.000 
86,571 

290,282 

$46,629 

82,985 

118,738 

4,603 

118,000 

314.000 

403.000 
62,449 

$23,445,456 

3,665,572 

4,573,294 

694,19' 

4)923)50' 

14,711,062 

3,079,472 

806,772 

4,573,987 

14,563,465 

20,508,460 

2,820,555 

437,715 
584,654 
80,278 
104,614 
325,101 
869,1 39 
322,191 
1,405,979 

618,000 

8.501.000 

5.161.000 

6.1 76.000 
1,537,785 
5,134,571 

$19,119,104 

3,027,175 

4,484,997 

704,244 

1,383,675 

4,082,551 

13,853,552 

3,097,319 

802,793 

3,868,333 

12,771,678 

17,471,037 

2,339,851 

362,073 

695,980 

109,630 

110,841 

72s)a5i 

341,888 

1,893,177 

665,000 

8.192.000 

4.738.000 

6.234.000 
1,484,325 
5,088,835 

$4,326,354 

638,397 

88,297 

-10,049 

161,137 

840,953 

857,510 

-17,847 

5,979 

705,654 

1,791,787 

3,037,423 

480,704 

75,642 

-29)352 

-6,227 

-84,510 

146,287 

-19,697 

-487,197 

-47,000 

309.000 

423.000 
-58,000 

53,460 

45,736 

LOCAL SERVICE 

Allegheny 

Bonanra 

Central 

Frontier 

Lake Ccnbal 

Mohawk 

oiaik. *" * '.V,'.''.;;.';; 

Piedmont 

Southern 

Southwell 

Tians Texas 

West Coast 

HAWAIIAN CARRIERS 

Hawaiian 

Trans Pacific 

CARGO LINES 

Aeroavias Sud Americana. . 

Flying Tiger 

Slick 

Riddle 

HELICOPTER 

N. y. Airweys* 

Los Angeles Airweys 

351,837 

120,210 

85,017 

213,615 

107,163 

364,750 

461,266 

236,567 

395,091 

147,340 

244,072 

193,822 

175,029 

298,323 

144,470 

3,303 

7,532 

2,600 

-5,747 

227,790 

4,719 

13,000 

247,500 

8,379 

6,516 

5,430 

9,813 

1,552 

2,899 

758 

9,099 

12,481 

1,561 

3,238 

9,097 

3,743 

6,996 

5,936 

6,692 

2,839 

3,175 

1,603 

8,970 

2,653 

3,413 

19,712 

5,656 

6,744 

3,739 

5,605 

2,797 

54,546 

5,587 

206,405 

872,784 

211,576 

135,434 

83,781 

184,276 

113,452 

37,500 

122,163 

126,343 
1 40,944 
82,806 

127)093 

70,763 

419,786 

225,913 

273A80 

474,244 

237,182 

429,411 

616,218 

504,882 

560,766 

312,982 

377,830 

438,044 

312,900 

382,074 

160,181 

207,955 

1,104,821 

1,029,279 

338,289 

93,103 

532,189 

234,135 

262,696 

467,566 

235,306 

453,984 

603,594 

422,141 

534,732 

320,850 

364,717 

377,624 

329,669 

428,053 

160,846 

185,877 

1,066,261 

1,052,652 

270,922 

74,714 

-14,614 

-8,222 

10,983 

6,678 

1,875 

-24,573 

18,624 

82,741 

-7)867 

13,113 

60,420 

-16,769 

-45,979 

22,077 

38,560 

-23,373 

67,367 

18,388 

- Not available. 

Compiled by Aviation W 

<k fiom airline 

reports to Civil Aeronau 

■cs Board. 
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Here is the Booiii" 707 soaiini; ovit 
M t. Bainioroii one of its early test rims. 
This speedy new jet has been ordered 
into quantity prodiietion by the USAF 
as its new stamlurd lankm-traiisport- 


Pittsburgh laminaled NFS.\ Cla.ss 
with a metal insert l'‘le.\seal“ edge 
was used in the windslileld of the 
Boeing 707 to presenl ieiiig and fog- 
ging. Our Technical Hepn'seutatives 
worked closely with the Boeing Air- 
plane Company to perfect tlu‘ glazing 
design for the new jet transport. 

Pittsburgh Plato Cilass Company 
makes a wide range of special purpose 
glasse.s for aircraft gliizing. They are 
the result of many \ ears of glass re- 
search and uiirisalleil cxpiTience in 
meeting the requirements of .Amerie-a’s 
leading aircraft maiuifaclnrers. 

\Vliy not take adwmtage of this ex- 
perience next time \'ou lias e an aircraft 
glazing problem? Pittsinn gli 'I’eclmical 
Representatives will be glail to work 
with you. For complete information 
write to Pittsburgh Plate Class Com- 
pany, Room C115, 6^J2 Fort IJiuiuesno 
Boulex ard, Pittsburgh 22, Pa. 



IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


134 


Eight Crashes Mar 
Airlines" 1955 Record 

Safety record of tire U. S. certificated 
scheduled airlines in 195s was marred 
by eight fatal aircraft crashes during the 

Total fatalities included 15,S iMSScn- 
gers and 25 crew members. 

'Ilie airlines’ 1955 |xissciigcf fatalitv 
rate increased to ,65 pet 100 million 
passcngcr-iniles compared to the all 
time lo«' of .08 recorded in 1954. ac- 
cording to the Air 'I'ranspiirt .Assn, 
statistics, 

ATA reports that in 1955 the 
scheduled airlines handled 41.871.000 
passengers ssliile flying 24,471,242.000 
|).i.sscngcr-mile.s in both domestic and 
international operations. The diimcstie 
tnmk airlinc.s ainne flew an estimated 
55 million |)assengers in excess of 19 
billion pa.sscngcr-niiles. The trunklines' 
jjassenger fatalits’ rate vs'as .78 per 100 
million p;issengcr-milcs as against a rate 
of .10 in 1954. The scheduled inter- 
national and territorial air carriers in 
1955 had a passenger fatalitv rate of ,04 
per 100 million |Xisscnger-inilcs with 
total operations amounting to ne-arJv 6 
million passenger flying some 5 billion 
|)asscngcr-miles. 

ATA reports that as of Dec. 51. 1955 
the local service airlines have a record 
of 57 mnnth.s nithout a ixissenger 
fatality: territorial service Ciirricrs, 52 
months: helicopter operators, 50 

nine months. 

Riddle Expands Route 
In South, Mid-West 

Riddle .Airline.s will start sclicdulcd, 
daily cargo service in Jacksonville, Wash- 
ington. Baltimore, Philadelphia. Boston. 
Atlanta. Cincinnati. Ckveland, Detroit 
and Chicago this week as a resirlt of 
recent route awards by the Civil .Acro- 
nantics Board. 

Service in Richmond. Louiwillc, In- 
<3ianapolis and Columbus will start 
Mar, 1. 

lATA Schedules Forty 
Meetings During 1956 

International Air Transport .Assn, has 
scheduled more than 40 meetings for 
this year aimed at streamlining agree- 
ments which knit routes of its 74 ine-nr- 
ber lines into a worldwide transporta- 
tion network. 

They range from small workiitg par- 
ties to assemblies of .several hundred. 
Many deal with Europe'dn-Mcditer- 
rancan problems. lATA estimates 
member airlines will invest 500,000 
expert man liours in these meetings 
during 1956. 


Design News from Thermostat 



SEAMLESS METAL BELLOWS 
AS SMALL AS 'A' DIAMETER 

For miniaturization, Bridgeport bellows in K' and 6/16' 
diameter sizes offer many new opportunities to design 
engineers. These tiny, seamless metal bellows are hy- 
draulically formed of brass, phosphor bronze, beryllium 
copper, monel and other metals. A wide range of reactions 
and characteristics is available. i 


BELLOWS ASSEMBLIES 

in melal bellowt of all lypei and 
sizes, and eamplate bellows as- 
semblies. Savings in time, trouble 
and money can be mode by buy- 
ing complete bellows assemblies 
... let Bridgeport shew you hew. 


, ■' - 

f \ J 




BBIDCtFOKT THtKMOSUT Division ♦ WtlfOltD, COMM. 

Send me the Bridgeport beibws doto checked below: Dept. BA-14M 

□ Full detoils on new, smoH-diometer bellows 

□ Bellows Engineering Bulletin #125 (2B pages) 


COMPANY_ 
ADDRESS 
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Jet Engine Blades with 
Superior Fatigue Strength 
are Produced by the 



Eaton ROLL-FORM Process 


The Eaton ROLL-FORM Process, originated 
and developed by the Eaton Manufacturing 
Company, has produced millions of jet blades 
by a simple colling operation. The grain structure of the 
metal is rolled to conform to the blade contour, thereby pro- 
ducing a blade with superior fatigue strength characteristics. 
In addition, the ROLL-FORM Process produces blades with 
a minimum of forging and machining scrap. This means worth- 
while economies in the costly alloys which represent an ever 
larger proportion of the caw materials being used in jet engine 
blade production. 


EATON 


AIttCRAfT DIVISION 

MANUFACTURING COMPANY 

BATTLE CREEK, MICHIGAN 


Go^ e^*nIuent Contract 
Awards Announced 

.Vortli .\iiictican .\viation has been 
awatded a S4 million .Air T'orcc cantnict 
for production of I''-86F Sabres, .spare 
parts, special lools and ground handling 
equipment. Commerce Department re- 
ported in a procurement .ssnopsi.s. 

Other major aviation contracts in- 

• Lear. Ine., Cnmd ILipids. Mich., has 
been awarded a 55,2(>3,4ftd contract by 
the Navy Bureau of .Aeronautics for 
vertical gsro indicators, controls, gvros 
and shock mount racks. 

• Douglas Aircraft Co.. l ong Beach, 
Calif., was .warded a S940.000 Air 
force contract for procurement of C- 
HhA mobile training unit, fabrication 
and assembly of a C-lfl.A nose section 
for tniincr flight simulator and to per- 
form flight tests. 

Bu.Aer also asked for bids on serv ices 
and materials to perform complete pro- 
gressive maintenance on s7 R7V Super 
Constellations. 'Ihis includes engine 
cliangcs, potting of electrical connect- 
ors. descaling and rcsealing fuel hanks 
and hackfitting of aircraft sendee 
changes. 


CAB Orders 



MB mounts do big iob 
of vibration controi 


'Dec. :9-Jan. 4) 

GRANTKD: 


for fastest turbo-prop transports! 


tier to ssm't hoit W'orth on all flights setv- 


iionships between Frank 
.laska .Airlines, the Read- 
ailmad Co. of New )ei- 
Vork and Long Branch 

King Trans World Air- 


ORDKRIsD: 

■Autlioriration extended days beginning 
Jan. 5 for Caribbean Air Tmmp’ort .As.sn. tn 
cngaie in discussion internally and with 
I’an Ainericmi^ World Aihways relating to 

tween Florida and Central .AnieriRiii points. 
Original aiitlmrity expired Oct. Jl, 1955, 
but recent developments indicate further 
discussion mas- be .successful, according to 
Pan American and CATA, 

Like Central Airlines' mall tale set at the 
rate proposed by the Board in its show cause 
Older for the period starting Mav 2, 195i. 
t ..1.. c-..,... , and S'orj' ' 


kirlim 


applies 


I for ,s 


; betws 


Big 5700 hp T-34 turbo-prop engines . . . big, broad-blade 
propellers . , . these help make Lockheed’s YC-121F and 
R7V-2 the fastest propeller-driven transports in the world. 
They also presented an unusual vibration control problem 
. . . which MB Type 5100 Mounts solved to complete satis- 
faction. 

Sets of four of these vibration isolators on each engine 
cushion the structure, instruments and crew against 
vibratory disturbances from the high torque engines and 
15 ft, diameter props. 

For over 15 years now, MB’s specialized vibration ex- 
perience has been drawn upon by leading manufacturers 
to satisfy vibration control needs in experimental and 
production models. Contact us on your needs in mounts or 
complete suspension systems. 


]\^B manufacturing 


company 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION 
... TO EXCITE IT ... TO MEASURE IT 


AVIATION WEEK, Jc 
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OPERATIONS ENGINEERS 

The Operations Engineering 
organization in the Military Relations 
Department at the Fairchild Aircraft 
Division offers opportunities for graduate 
engineers capable of performing aircraft 
utilization analyses. 


These assignments will require knowledge 
of, and familiarity with: 


Airworthiness Requirements 
Performance Analysis 
Power Plant Specifications 
Route and Mission Determination 


The opjjortunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this work. Employee benefits in the form of group 
insurance, individual and family coverage for 
hospitalization, retirement plan, sick leave, etc., are 
also provided. 


Send complete resume of education and expe- 
rience, together with salary requirements to; 
EMPLOYMnNT MANAGER 


^FAIRCHILD 


80S PENNSYLVANIA AVENUE, HAGERSTOWN, MD. 

ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE. 


Lima, Ohio, and Detroit set down for im- 

Trans ’’wotld^Airlincs' applieatioii for 
Albi^iieitjuc-Tui^n service eliminated from 

petition for leconsidcralion in the case is 
denied. 

DENIED: 

Applications for exemption aiitliotit\ for 
ail screicc bet'wen Minneapolis.St. Pan) and 
the Quad Cities of Moline/East .Moline/ 
RoeV Island/Davcnport filed by North Cen- 
tral .VirUncs: Ozark Airlines; liavcnport and 
Cedar Rapids. Iowa; Springfield. Moline 
and Peoria, 111. 


Shortlines 


► Eastern Airliaes reports a record 
December with s79,S00 passengers 
boarded, compare with 514,520 in De- 
cember, 1954. 

► KLM Royal Dutch Airlines will oper- 
ate three fliglits a day between New 
York and Europe next summer, includ- 
ing two tourist and one first class 
schedule. 

► Kuwait lias signed an agreement witli 
the British Ministry of Transport and 
Cisil As'iation covering operation of 
communication and navigation scrsices 
at Kuwait Airport by International 
Acrodia Ltd- Kuwait Airport is oper- 
ated by tlie British agency under an 
agreement with the local gosemment. 

►Liiice Actee Italiaiie plans to inaugu- 
rate a Vienna-Venice-Romc schedule 
early this year under provisions of a 
recentlv-ccincludcd Air Agreement be- 
tssecn ■ Austria and Italy, I..A1 also 
hopes to begin a six-tlights-a-«cek serv- 
ice between Milan and Vienna, via 
Mimicli, in the spring. 

► Pacific Western Airlines has been re- 
fused authority to operate a cross-cotin- 
trv coach service by the Canadian Ait 
T'r.msport Board. The canier wanted 
to operate a low-cost. no-rescr\'ation 
service across Canada which would 
compete with Trans-Canada Air Lines. 

► Pan American World Airways will 
start scrs'icc to American Samoa from 
Ilonoliihi and the West Coast Jan. 24. 
'I'lic sers icc will be via a monthly DC-4 
connecting flight at Nandi in the Fiji 
Island,s. 

► United Ait Lines flew 295,087,000 
passenger-miles in December. 4% more 
than in December 1954. Express traffic 
was 1,275,000 ton-miles, up 14%; mail 
was 5.271,000 ton-miles, up about 1%: 
and freight totaled 2,650,000 ton-miles, 
a 22% decrease. 
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what helps a 

scientist grow? 


Here ore four factors given by 
distinguished Aim scientists. They reflect 
both the thinking and opportunity 
at Aim Advanced Development Division, 


"Top-level associates” 

says Dr. Arthur Kaiilrowitz, 
ies, nitTnlur' iif Asei'i Atl- 



“Tcchnical sopbislicalion” 
s:i\s Dr. E- R. Piorv, foniier 
cllief Selculivt and Dcpulv 
Cliivf of Ihe OIRec of Naval 

Aavamid 





"An atmosphere of inquiry" 
says Eaton II. Dr.iper. noUcl 




“Freedom from rouline” 
says Dr, Mae C. Ad, mis. noted 




Helping talented scientists and engineers— at all levels— become 
more effective is the best way we, at .Avco Advanced Development, 
know of helping our own growth. For that reason, we offer tliem 
assignments wortliy of their abilities, stimulating associates, aiul 
tlie fnlle.st technical support pos.sible. .Add to these factors tlie unique 
comliination of small-company fiexibilitv ;md large-companv 
stidiilitv— and vou have an environment ideally suited to growtli. 
For (mtstimding men, zXvco’s long-range expansion— in missiles 
and in all the physical seienoes— offers unprecedented opportunity. 
Write Dr. E. H. Piore, \'ice-President in Charge of Research, 
Room 409. Aveo .Advanced Development Division, 
Stratford, Conn., or Phone Bridgeport. Conn., DRexel 8-04:51. 


WANTED: 

Li-adiTs ill (lie exploitation of new 

Physical Scientists 

Advanced desrcc pri fcntd — I 
A<T<idvn.imk-s • Electronics • 
I’iiysiJal Clicniistiy • Matlicm: 




Engineers 


I avco I advanced development division 

avco defense and industrial products 






FLIGHT EN 


WORLD AIRWAYS 


r;,;;E..3L2.'" 




! 

li 




WHERE BUT AT RCA 


CAN AN ELECTRONICS ENGINEER 
SOLVE SUCH WIDELY VARIED 
AVIATION ELECTRONICS PROBLEMS? 



RADIO CORPORATION of AMERICA 



EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 


I for: 



RADIATION Inc. 


•ctroni< RCSEARCH • OEVELOPWENT- PRODUCTION 
Melbourne Flo. Orlando Flo. 


Many outstanding opportunities are 
available for qualified electronic, me- 
chanical, nuclear, and aeronautical en- 
gineers in the fields of electronics, 
avionics, and instrumentation. 


Address your inquiry io 

fisipli 1. Bickforii, Director of Personnel 
RADIATION, Inc., Melbourne, Floriila 


GM CAREER OPPORTUNITIES IN 
Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 
Project Coordination 


Design Engineering 
Product Engineering 
Product Evaluation 
Field Engineering 


Positions Are Permanent 

Every inquiry treated confidentially and given 
immediate attention and personal reply. 

WRITE TODAY FOR EMPLOYMENT APPLICATION 

Mr. John F. Heffieger 
Supervisor of Soleried Personnel 

AC SPARK PLUG DIVISION 

THE. ELECTRONICS DIVISION 

GENERAL. MOTORS CORPORATION 

Milwaukee 2, Wisconsin 


ENGINEERS 


ECLIPSE PIONEER DIVISBON 

AVIATION CORPORATION 


RADIATDN 



With the "CRUSADER” Chance Vought talent and 
teamwork has not only advanced the state-of-the-art but 
has done so with a truly practical and versatile airplane. 
Senior Aerodynamicists who desire to join this winning 
team will discharge major aerodynamic responsibilities 
in the continued development of the “Crusader” and the 
"Regulus” guided missile and in preliminary design of 
other completely new aircraft and missiles. 

Positions are available with very broad to highly special- 
ized responsibilities. 


We also have positions at all levels for theoretical aero- 
dynamicists and operations analysts as well as openings 
for aerodynamicists with one and two years of general 
aerodynamics experience. 

Joining our fine engineering team will offer: 

• Professional Adyanctmenl • Inlerestini Projects 

• Inifitldual Recoinition • Eitelenl Hotisio{ and Schools 

• Lower Cost ol Uiinf • Paid Advanced Educatfon 

Full company benefits include generous relocation allow- 
ances to Dallas, where we feel a real sense of personal 
freedom in our clean and uncrowded surroundings. 


arion of your qualifications send a resumi 

of your background to; ENGINEERtNG PERSONNEL 




OtMGJFtr AtMlGRAFT' 


• DALLAS, TEXAS 







Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


Twin Beech owners: 

Add the sofety and convenience of 


fj£p.000k 


Impiovg and modernize your plane 
with a CAA approved step-door. 
Quicker, easier and safer to enter 
and leave your plane. Allows more 
eliminates space-taking swing- 
back door and auxiliary ladder. 
Leather upholstery to blend with 
plane interior. Folds up easily, shuts 
tightly. Heavy duty door lock, with 
separate safety catch. 

\V,ile or call for more hformatioi 



"Take a Heading for Reading" 

lot Iht BEST MAINTCHANCE • OVEKMAUL • MODIFICATION » INSTALLATION 
READING AVIATION SERVICE, INC. 


Immediato Delivery 

WRIOMT MATT 4 WHITNEY 

JRIWO „ 

R2000 R1340 R985 


ENGINE WORKS 


BEECHCRAFT C-T8-S 

cruS,“*'^/3 


SPECIAL SERVICES 

TO THE 

AVIATION INDUSTRY 


OVERHAUL & 
MAINTENANCE 


Remmert- 

Werner 

Inc. ol Ine. •( 

ST. LOUIS TOLEDO 

Lambert Field Eipraia Airp«'t 
Spcdcl'rtt In 

DCS 

LODESTAR TWIN BEECH 


PARTS & SUPPLIES 


NAVCO 
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SEARCHLIGHT SECTION 


WANTED 


We Buy DC-3 and C-47 


REMMERT-WERNER, INC. 


AIRPLANES WANTED 



FOR SALE OR LEASE 

Seven (7) DeHavilland Doves . . . New Mark II engines. All 
notes and modifications complied with. These airplanes are the 
equivalent to Model SA Dove — which allows 8800 Ih. gross. 
Airframe zero time. Spate engines and spare parts availahle. 
Interior and radio lo customer requirements. 


. Four place interior. Aircraft n 


n fly away 


One (1) Lockheed Lodestar . . . Now in 8000 hour overhaul. 
Optional zero lime engines. Radio cmd interior to customer speci- 
lication. Airplane will be available for delivery in February 1956. 

These aircraft can be inspected at: 

NATIONAL AIRCRAFT CORPORATION 

7901 Woodley Avenue, Van Nuys, Californio. 

Write for mformalion: 

NATIONAL AIRCRAFT CORPORATION 

3411 Tulore Avenue, Burbank, California. 


■ MINIATUaE AIRCRAFT • ■ 

TEIEFHONE TYPE * HERMETICALIY " 
■ SEALEP • SENSITROLS • STEPPING ■ 
■ SWITCHES • GUARDIAN • KURMAN • " 
^ AlllED- SIGMA nEACHond ma ny olftari | 



LOCKHEED 

VENTURA 

(PV-1) 

• 325 hrs. since new 

• Immediate Delivery 

• Militory Version 

‘lU are Qoner,” 
Call or Wire 

LEEWARD 

AERONAUTICAL SALES. INC. 


Executive Aircraft 


AERO FACTORS CORP. 

MIAMI. FLORIDA 
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Aircraft Controls 


chosen by Northrop for remote control of tow target reel 





The Northrop tow t.irgct reel, shown above, is driven by an air 
turbine. A B.irbcr-C.olman y supply air throttle valve is posi- 
tioned .11 a speed of 90 deijrces per second, without hunting, by 
the B.irbtT-Cotnian patctitevi' high spe-eJ, ve-iocity feedback. 
2K volt d-c servo. Send for free technical bulletins. 

The complete line of H.irbtr-Colman aircraft controls includes. 
Actuators; Positioning Conttols; Temiwraiure Controls; Small 
Motors; VaIves;Ultr.i-Sensitive Relays; Thermo-Sensitive Elements. 
Consult the Barber-Colman engineering s-ales ofHce nearest you: 
Los Angeles ;SLaUk ;B.tltijnorc;New York;MontteaI;Melbournc. 

Barber-Colman Company 

DEPT. A, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


The new Northrop tow target reel, mounted in 
the rear cix-kpit of an F-89 interceptor, is capable of 
pulling giant banner targets at speeds exceeding 
600 miles an hour- By means of the Barber-Colman 
app.iratus illustrated below, the pilot maintains 
high response, finger-tip control of reel speed. 


ilSCRAPT CONTROCS • AUTOMATIC CONTROCS • I NOUSTB I AL I NSTRU MENTS • SMALL MOTORS . A I H Dl STRI B UTION PRODUCTS 
OVERDOORS AND OPERATORS . MOLDED PSOOUCTS • METAL CUTTING TOOLS • MACHINE TOOLS - TEXTILE MACHINEPY 


ADVEKTISEUS INDEX 




PRO-WELD COMPANY 


CERTIFIED 
PRODUCTION WELDING and BRAZING 

Corrosion Resistanf and 
Light Metal Alloys 


lining Facilities 


PRO-WELD COMPANY 

1603 COOPER ST, JACKSON. MICH, 





MRC's S volt instrument 
supply features dual magnetic 
amplilier regulation, flux 
oscillator circuitry isolates 
line voltage transients from 
DC output voltage. Tubes end 
short-life components are 
eliminatad for greatest 
reliability under severe opera- 
tional conditions. A constant 
5 VDC voltage Is maintained 
regardless of changes In load 
current (0.1-1 amp.l, line fre- 
quency (380-420 cps.), line 
voltage (95-135 volts) and 
temperature range (— 70°F. to 
+ 180'F.) 

The Model MRP-S-1 Is de- 
signed for airborne applica- 
tions involving telemetering 
instrumentation. The Stablvolt 
unit components are cast in 
thermosetting plastic to with- 
stand severe vibration ... has 
been oualification-tested and 
meets MIL-E-5272-A specifica- 


MICROMAG 

LOW-LEVEt 

MAGNETIC 

SIGNAL 

AMPLIFIER 


requcH I^RC Enginfering 
Sullrrliu EB-lOi 
and ES-lOl-A. 


MAGNETIC RESEARCH CORP. 

200 Center Street • El Segundo, California 
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Sikorsky rotor heads stress ESNA 


A 16-year fastener field test 


How many different stresses are exerted on this rotor head as 
it controls the cyclic and collective pitch of the five main blades 
of the Sikorsky S56 designed to transport 26 fully equipped 
troops? Since it also transforms engine power into forward 
motion or vertical flight, the stresses add up to an interesting 
but complicated problem in dynamics. Notice that Sikorsky has 
solved the fastening problems related to this rotor head design 
with dozens of standard hexagon and double hexagon Elastic 
Stop nuts. 

They are self-locking, maintain precision adjustments and 


assure fastener security under the vibration and stress loads 
normal to helicopter flight. 

Sikorsky Aircraft Company liad been using Elastic Stop nuts 
for over a decade before it began developing rotary wing air- 
craft in 1939. Tliey have been a steady ESNA customer for 27 
years and Elastic Stop nuts have been a standard fastener on 
every new Sikorsky design. 

If you recognize the practical value of almost three decades 
of “flight tested" experience on all types of air frames and 
engines . . . you’ll rely on Elastic Stop® nuts. 



ELASTIC STOP NUT CORPORATION OF AMERICA 

Department N83-125 • 2330 Vauxhali Road * Union, New Jersey 



